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XAY DUNG BQ DIEU KHIEN MO’ SUGENO BE MO PHONG QUA
TRINH DPANH BONG NHOM PHY THUQC 2 THAM SO VAN TOC (n)
VA LUC (F)

BUILDING SUGENO FUZZY CONTROLLER TO SIMULATE PROCESSING
FOR ALUMINUM POLISH DEPENDING ON 2 PARAMETERS VELOCITY (n)
AND FORCE (F)

ThS. Trwong Pinh Luan, TS. Nguyén Trong Doanh, TS. Bui Quy Luc
B6 mon Co dién tir, Vién Co khi, Truong Pai hoc Bach Khoa Ha Noi

TOM TAT

Bai bdo d@é xuat giai phdp vmg dung bg suy ludgn logic mo va Simulink cua Matlab dé mé
phong, kiém tra, danh gza qua 1. inh dat dé nhan bong bé mat khi danh bong noi nhém bancr banh
ni phy thuge 2 tham so la van toc n (vong/phit) va lwc F (N). Két qua mé phong lam co so dé xdy
dung thudt toan diéu khién cho qua trinh diéu khién danh bong bé mdt kim loai.

Tir khéa: Mo; M6 phong; Panh béng; Toi .
ABSTRACT

The paper proposes a solution to apply fuzzy logic inference and Simulink of Matlab to
simulate, test and evaluate the process of achieving surface roughness when polishing aluminum
cookware using felt wheels, depending on 2 parameters as velocity n (rpm) and force F (N).

Simulation result serve as a basis to build control algorithms for the control metal surface polishing.

Keywords: Fuzzy, simulation, polish, optimal.

1. PAT VAN DE ‘ n = [2000:2800] vong/phut:
=[100:300] N
Theo [4], két qua nghién ctru anh huong t=1[30:90] s
ctiia van tde n (vong/phut), lyc F (N) va thoi
gian t (s) dén d6 nhin bong bé mat khi danh O day, ta khao sat qua trinh phuy thudc
bong ndi nhém bang banh ni nhu sau: ctia d) nhin bong R vao 2 tham s6 n va F ¢ thoi

gian lya chon la t=30s, phuong trinh (1) viét lai
R =8,822-0,000875n-0,0041F-0,0423t (H nhu sau:

Trong mién khao sat: R =7.553-0,000875n-0,004 1 F (2)F
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Tt phuong trinh toan hoc trén, dé dang

nhén I Rzmzm khl [nmin’ Fmin] va Rzmin khi [nmax 2
Fmax]'

Nhu vay:

Rzmax - 5’393 Vé. Rzmin = 3’873 (3)

Cacgiatri R, vaR _ lacoso dé qui
dinh luat hop thanh cho bd dleu khién mo.

2. CAC BUGC XAY DUNG BO PIEU
KHIEN MO

2.1. Ung dung bd suy luAin mé ciia Matlab

M0 hinh b6 cong cu mo SUGENO cua
Matlab nhur trong hinh 1:

Hinh 1. M6 hinh diéu khién mo Sugeno.

Trén mé6 hinh cho ta thay 2 bién vao la
vén toc (n) va luc (F), mot bién ra 13 R,

Ly do chon b¢ dicu khién m¢ Sugeno
(Takagi-Sugeno) [5]:

Thich hop dé diéu khién cac dbi tuong
c6 md hinh phi tuyén duge tuyén tinh hoa.

Luét mo Sugeno: If(x=A DAND (x,=A 5)
AND... AND (x =A ) then y= f(xl,x . 3

Véi A, (i=1,n): L4 cic tap mao.

f: La ham tin hiéu rd (const).
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Chinh vi R la mot hiang sb dé nhan
tin hiéu diéu khlen “cho nén lua chon ludt mo
Sugeno la phu hop.

2.2. Khai bdo cac tip mo [1], [2]

Mo hoa bién vao vén toe n.

Mién gi tri bién van toe n={2000+2200,2
200+2400,2300+2500, 2400+2600,2600+2800}

(vong/ phut).

Tuong Ung v6i bién ngdén ngi
n={cham,trung binh,vira,cao,rat cao }

Ham lién thudc bién mo van toe duoc
thé hién ¢ hinh 2:

1w

Hinh 2. Ham lién rr’zuoc clia bren mo van toc (n).
Mg héa bién vao luc F,
Mién gia tri bién luc
F={100+150,1 50+250,250+300} (N).

Tuong tmg véi bien ngon ngir
F={nho,trung binh,lon }.

Ham lién thudc bién mo lue duoc thé
hién ¢ hinh 3.

1

Hinh 3. Ham lién thuée ciia bién mo lue (F).
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Giai mo biénra R

Theo (3) ¢6 Rzmax = 5,393 VA Rzmin = 3,873 Ry = 52-’"-%"‘& = 4,633

Mién gia tri bién do bong: R ={3,873 ; 4,633 ; 5,393}

Tuong tmg v&i bién ngdn ngir R ={d bong cao,dd bong trung binh,do bong thép }

Chon khai bao kiéu ham Const.

Bang luat mo (bang 1).

2.3. Két qua chay mé phéng trén cong cu

Fuzzy

Giao dién mé phong luat hop thanh,
hinh 4. Ta thdy, néu n=2264 va F=228 thi cho

két qua R =4,97.

Hinh 4. Giao dié¢n mo phong ludt hop thanh.
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, Dg bong Dobong . " ]
Lori _ g bk S Bl Do bong cao : Do bong cai)‘ Do bong cao

Giao dién mo phong dang do thi (hinh 5).

Trén giao dién dang d6 thi, ta c6 thé xac
dinh quan h¢ R =f(n.F).

Hinh 5. Giao dién mé phong dang do thi.
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3.S0 PO MO PHONG TREN SIMULINK

Két hop v6i cong cu md phong Simulink
cua Matlab [3], cho phép ta xac dinh 7duc_rc gia
tri d nhan béng bé mit khi ta tha): do1 2 tham
s6 van tbc (n) va Luc (F). So dd khdi mo phong
trén Simulink dwoc thé hién trén hinh 6.

2264 |—
|
van_toc (n) - T aee
" Dizplay
Fuzzy Logic
228 | Controler

luc (F)
Hinh 6. Sor do6 khéi mé phong trén Simulink.

Trén so d6 khbi mé phong qua trinh phu
thudc ctia R vao 2 tham s6 vén toc (n) va luc
(F) cho két qua nhu sau:

{n = 2264 vong/phut

= R, = 4,967
F = 228N

Phu hop véi két qua mé phong & hinh 4.
4. KET LUAN

Nhu vay, mg dung bd suy ludn mo
Fuzzy logic cua matlab cho phép ta xac dinh
duoc gia tri dau ra R khi thay doi 2 tham sé
dau vao la (n,F).
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Két qua chay mo phong khing dinh
két qua lua chon céc kidu ham lién thuoe MF
(Membership function) cho cac bién mé va cac
luat mo (rule) hoan toan phu hop.

~ Lamco so dé xdy dung thuat toan diéu
khién mé cho qua trinh diéu khién danh bong
bé mit kim loai.
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