LOI MO DAU

Trong moi nganh san xudt hién nay, cdc cong nghé tién tién, cac day
truyén, thiét bi hién dai dd va dang tham nhdp vao nudc ta, nhitng céng nghé
moi, nhitng day truyén san xudt, thiét bi hién dai dd gép phan tich cuc thic day

su cong nghiép hoa dat nudc.

Cac may moc, day truyén thiét bi trong moi linh vuc da phan hoat dong
nhd dién niang thong qua céc thiét bi bién ddi dién ning thanh co ning, nhiét
nang.....Viéc diéu cac qua trinh chuyén d6i nay trong cac may vdi muc dich khac
nhau ciing ngay cang da dang phuc tap.Trong d6, nganh Pién dong vai rat quan
trong .Ngay nay do tng dung tién bo khoa hoc ki thuat, dién tir, co khi chinh
X4c, cong nghé san xuat céac thiét bi dién tir ngdy cang hoan thién. Nén viéc phat
trién tu dong hoa c6 nhitng budc tién vuot bac. Ty dong hod duoc ap dung cho
ting may ting bo phan san xut, roi tién téi ap dung cho toan bo qué trinh san
xuat nhu hién nay. Viéc 4p dung tu dong hoa vao nganh san xuét gitip ching ta
c6 thé tao ra mot khdi lugng san pham 16n dép ung day du céc chi tiéu kinh té ki
thuat dé ra: Do chinh xac cao, chat lugng ki thuat tot, giam chi phi san xut,
giam céc loai ton hao dau vao dau vao, von dau tu...Trén co sd d6 nang cao stc

canh tranh cta san xuat.

Pugc su cho phép va huéng dan tan tinh cua GS.TSKH Than Ngoc Hoan
truong bo mon Dién tu cong nghiép truong DH Dan 1ap Hai Phong, ThS Nguyén
Trong Thang chil nhiém dé tai “ Thiét ké bo diéu khién hién dai tmg dung trong
cong nghiép ” va céac thy cd gido trong bdo mon Dién ty dong cong nghiép em da

bét tay vao nghién ctru va thuc hién dé tai « Thiét ké hé truyén dong dién mot



chidu diéu chinh toc do dong co ung dung bod diéu khién van nang ” do
GS.TSKH Théan Ngoc Hoan huéng dan chinh. D¢ tai gdbm nhiing ndi dung chinh

sSau.

Chuong 1: Tong quan vé dong co dién mot chiéu.

Chuong 2: Céc phuong phap diéu chinh dong co dién mét chiéu.
Chuong 3: Cac hé truyén dong dién mat chiéu tiéu biéu.

Chuong 4: Co sd 1y thuyét bo diéu khién hién dai.

Chuong 5: Thiét ké hé truyén dong dién mot chiéu diéu chinh toc do

dong co dién mot chiéu ,kich tir song song.



Chuong 1:

TONG QUAN VE PONG CO PIEN MOT CHIEU

1.1. KHAI NIEM CHUNG.
1.1.1. Khai niém.

Pong co dién mot chiéu 1a loai may dién bién dién ning dong mot chiéu
thanh co nang.

O dong co mot chiéu tir trudng 1a tir truong khong doi. Dé tao ra tir trudng
khong d6i nguoi ta dung nam cham vinh ctru hodc nam cham dién duoc cung
cap dong dién mot chiéu.

Dong co dién mot chiéu duoc phan loai theo kich tir thanh nhirng loai sau:

e Kich tir doc lap

e Kich tir song song
e Kich tir ndi tiép

e Kich tir hdn hop

Cong suit 16n nhat ciia may dién mot chiéu vao khoang 5-10 MW. Hién
tuong tia Itra & co gop dd han ché ting cong suat ciia may dién mot chiéu. Cap
dién ap cia may mot chiéu thuong 1a 120V, 240V, 400V, 500V va 16n nhét 13
1000V. Khong thé tang dién ap 1én nita vi dién ap gidi han cta cac phién gop la
35V.

1.1.2. Uu diém ciia dong co dién mot chiéu.

Do tinh wu viét cta hé thong dién xoay chiéu: dé€ san xuat, dé truyén tai...,
ca may phat va dong co dién xoay chi€u déu co6 cau tao don gian va cong suat

16n, d& van hanh... ma may dién (dong co dién) xoay chiéu ngay cang duoc s



dung rong rai va phé bién. Tuy nhién dong co di¢n mdt chiéu van gilt mot vi tri
nhat dinh nhu trong céng nghiép giao thong van tai, va ndi chung & cac thiét bi
can diéu khién tdc d6 quay lién tuc trong pham vi rong (nhu trong may can thép,
may cong cu 16n, ddu may dién...). Mic du so véi dong co khong dong bd dé ché
tao dong co di¢n mot chiéu cung cd thi gia thanh dit hon do st dung nhiéu kim
loai mau hon, ché tao bao quan cd gdp phtc tap hon ... nhung do nhitng wu diém

ctia n6 ma may di€n mot chi€éu van khong thé thi€u trong nén san xuat hién dai.

Uu diém cia dong co di¢n mot chiéu 12 c6 thé dung lam dong co dién hay
may phat dién trong nhimg diéu kién 1am viéc khac nhau. Song wu diém 16n nhat
cua dong co dién mot chiéu 1a diéu chinh tdc d6 va kha nang qua tai. Néu nhu
ban than dong co khong dong bo khong thé dap tmg dugc hodc néu dap ung d-
woc thi phai chi phi cac thiét bi bién d6i di kém (nhu bo bién tan....) rat dit tién
thi dong co dién mot chiéu khong nhimg cé thé diéu chinh rong va chinh xac ma
ciu trac mach luc, mach diéu khién don gian hon dong thoi lai dat chét luong

Cao.

Ngay nay hiéu suat ctia dong co dién mot chiéu cong suat nhé khoang
75% + 85%, & dong co dién cong sudt trung binh va 16n khoang 85% =+ 94%
.Cong suat 16n nhat ciia dong co dién mot chiéu vao khoang 100000kw dién ap
vao khoang vai traim cho dén 1000v. Hudng phat trién 13 cai tién tinh nang vat
liéu, nang cao chi tiéu kinh té ctia dong co va ché tao nhiing may cong suit 1én
hon d6 1a ca mot van dé rong 16n va phuc tap vi vay voi von kién thirc con han
hep ctia minh trong pham vi dé tai nay em khong thé dé cap nhiéu van dé 16n ma
chi dé cap t6i van dé thiét ké b diéu chinh téc do co dao chicu ciia dong co mot
chiéu kich tir doc lap. Phuong phap duoc chon 1a bd bam xung ... day c6 thé
chua 13 phuwong phap mang lai hiéu qua kinh té cao nhat nhung né duoc str dung

rong rai b1 nhitng tinh nang va dac diém ma ta s€ phan tich va dé cap sau nay.



1.2. CAU TAO PONG CO PIEN MOT CHIEU.

Gidng nhu nhitng may dién quay khac né ciing gdm phan dimg im (stato)
va phan quay (6 to). V& chirc ning may dién mot chiéu ciing duoc chia thanh
phan cam (kich tir ) va phan tmg (phan bién dbi ning luong). Khac véi may dién
d6ng bo ¢ may dién mot chidu phan cam bao gid cling & phan tinh con phan tng

la ¢ r6t0. Trén hinh 1.2 biéu dién cu tao cua dong co dién mot chiéu gdm cac bd

phén chinh.
3 1 2 1 4
N N
7 | " 1l
s lg II|||||”i g
= T = 1 -
__ ] =

Hinh 1.2 Kich thudc do, ngang may dién m{)tqchiéu. 1-Thep, 2-cuc chinh véi
cuodn kich tir, 3-cuc phu véi cudn day,4-Hop 0 bi,5-L6i thép, 6-cudn phan
ung, 7-Thiét b1 ch61,8-Co gop, 9-Truc, 10-Nap hop dau day

Stato may dién mot chiéu 1a phan cam, noi tao ra tir thong chinh ctia may.

Stato gom cac chi tiét sau:

Hinh 1.2.1 C4u tao cac cuc cua may dién mot chiéu
a)Cyc chinh, b)Cuc phu

-5-



A. Cwc chinh

Trén hinh 1.2.1a biéu dién mét cyc chinh gdm: Lai cuc 2 duoc 1am bang
cac la thép dién ky thuat ghép lai, mit cuc 4 c¢6 nhiém vu 1am cho tir thong dé di
qua khe khi. Cudn day kich tur 3 dat trén 161 cuc cach dién voi than cuc béng mot
khuon cudn day cach dién. Cudn day kich tir 1am bang day ddng c6 tiét dién tron,
cudn day duoc tim son cach dién nham chdng thaim nudc va ting do dan nhiét.

Pé tan nhiét tot cudn day duoc tach ra thanh nhiing 16p, dat cach nhau mot
rénh lam mat.
B. Cuc phu (hinh 1.2.1b)
Cuc phuy nam gilta cac cuc chinh , thong thuong sb cuc phu béng 15 $6 cuc chinh
s6 cuc chinh. L&i thép cuc phu (2) thuong 1a bot thép ghép lai, ¢ nhitng may co
tai thay doi thi 161 thép cuc phu ciing duoc ghép bang cac 14 thép. cudn day 3 dat
trén 101 thép 2. Khe khi & cuc phu 16n hon khe khi ¢ cuc chinh.
C. Than may

Than may lam br?lng gang hodc thép, cuc chinh va cuc phu dugc grfm vao
than may. Tuy thudc vao cong suat cia may ma than may co chira hop 6 bi hoic
khong. May c6 cong suat 1on thi hop 6 bi lam rdi khoi than may. Than may duoc

gan véi chan may. O vé may ¢ gan bang dinh mirc vdi cac thong sb sau day:

e (Cong suit dinh murc Pim
e Tbc do dinh mirc Nam
e Dién ap dinh muc Uim
e Dong dién dinh mirc | am

e Dong kich tir dinh mitc 1z,

e Hi¢u suat dong co n



D. Roto

RO to clia may dién mot chiéu 1a phan tmg. Ngay nay ngudi ta dung chu
yéu 1a loai roto hinh tréng c6 ring dugc ghép lai bang cac 1a thép dién ky thuat.
O nhimg may coéng suit 16n nguoi ta con 1am cac ranh 1am mat theo ban kinh
(cac 1a thép dugc ghép lai tung tép, cac t€p cach nhau mot ranh lam mat).
E. Co gbp

Cuon day roto 1a cudn day khép kin, mdi canh cua né duge ndi véi phién
g6p. Cac phién gop dugce ghép cach dién voi nhau va véi tryc hinh thanh mot cb
g6p. Phién gop duoc lam bang dong, vira co do din dién tbt vira c6 do bén co

hoc, chéng mai mon (hinh 1.2.2).

1 6
2 5 3
2
4
\ / / Hinh 1.2.2 Kich thuéc ngang ctia co
R 9P ,
\ . : 1-Phién gop,2-Ep vo ,3-cach dién, 4-
| phién cach dién,5-0ng c6 gop,6-choi
g
|
I

F. Thiét bi chéi
Pé dua dong dién ra ngoai phai dung thiét bi chdi gdm: chdi than duoc

lam bang than granit vira ddm bao d¢ dan dién t6t vira c6 kha nang chong mai



mon, bd gilr chéi duge lam bang kim loai gan vao stato, c6 10 so tao &p luc choi

va céc thiét bj phu khac.

Hinh 1.2.3 Thiét bi
choi.

a) Thanh giit choi,
b)thiét bi gitr chdi.1.0c
vit,2-Day dan,3-Céch
dién,4-Giit choi, 5-
Chéi, 6-L0 s0,7-Don

1.3. PHUONG TRINH CAN BANG SUAT PIEN PONG CUA PONG CO
Khi dua mot may dién mot chiéu da kich tir vao luéi dién hinh 14.1 thi
trong cudn phan tng s& chay 1 dong dién, dong dién nay sé tac dong véi tur
truong sinh ra luc, chiéu cua nd xac dinh bang quy tic ban tay trai, va tao ra
mémen dién tir 1am cho réto quay véi téc do n. Trong cudn day s& xuat hién sdd
cam tng E, = Cedn, & ché d6 qua do (khi n va dong I, thay doi) ta c6 phuong

trinh sau:

Hudng dong dién

Hinh 14.1 Giai thich nguvén 1v
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di., .
U +(—e_)+(—LaE)_|_Rt

Hoac:
U-e +L d_jR
dt
O ché @6 6n dinh (n = const, I, = const) ta co:
U=E,+I,R

1.4. PAC TINH CO CUA PONG CO PIEN MOT CHIEU
1.4.1. Pac tinh co cia dong co kich tir doc 1ap va song song .
Pic tinh co 1a mdi quan hé ham giita toc d6 va mémen dién tir n = f(M)

khi I; = const.

° > »

n¥

v

a) b)

Hinh 1.4.1 Pong co dién mot chiéu kich tir song song: a)So d6, b)Dic tinh co

Dong kich tur dugc xac dinh béng:
_Yu

Ikt = ; va ¢= Kl-ikt
Rkt
U IR
n=—-—
Cp Cg

Rat |, thay vao ta duoc:



U MR
n=—-—
Ce¢ Cecm¢2

Do I = const nén ¢ = const ta dugc phuong trinh:
n=ny— BM.

Rt
C.Cn#*

Trong do: n, = C%} g0i 12 téc d6 khong tai, con B =

Vé mit toan hoc ddy 1a 1 duong thiang (hinh 1.4.1b), song trong may dién
chi phéi tinh chat ctia may con do cac hién tuong vat Iy. That vay, khi tai ting do
phan tmg phan tng 1am cho tir thong chinh ciia may giam di dic tinh co hoi bién
dang. Néu dong co co dién tro diéu chinh & mach phan tng thi gid tri cia hang
s6 nhu sau:

B = (Rt + Ra)/CcCnd’.
1.4.2. Pic tinh co ciia dong co kich tir ndi tiép.
D6 1a mbi quan hé n = M) voi U = Uy, Ry = const. So dd dong co kich

tir noi tiép biéu dién trén hinh 1.4.2

a)
Hinh 1.4.2 Béng co dién mét chiéu kich tir néi tiép: a)So do, b)Ddc tinh co

T cong thirc (1.4.2) ta co:

-10 -
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_U _Iu(Rt+Rdc) - u . M(Rt+Rdc)
Ceo Cg  CC,¢°

Trong may kich tir ni tiép I, = I...
Ta xét 2 truong hop:
a. Khi 0 < I, < l4m — may chua bao hoa, trong trudng hop nay ta cé ¢ = Kl,.
Vay M = CyKlyl, = Cpnl,* do do:
l, = CniMm
Thay vao biéu thirc (14.6) ta co:

n= U _CmN(Rt + Rdc) — u _CmN(Rt + Rdc)

C.KI, C.KC. /M  CKC M
U R +R A
Hay: n= -t = -
Y cKCc,V/M CK JM
Trong do A=_"Y ; B= R+ Ry,
C.KC' C.K
Nhu vay trong pham vi dong tai nho hon hoic bang dong dinh muc, dic

tinh c6 dang hypebol.

b. Khi I, > l4m, may bdo hoa, dac tinh co khong trung vdi duong hypebol nira
(duong nét dit & hinh 1.4.2b). Sy thay d6i téc d6 binh thudng dbi voi dong co
nbi tiép xac dinh theo biéu thirc:

n-ny,

AndmZ 100%

dm
Trong d6 n’-téc d6 quay ctia dong co khi tai thay doi tir dinh mirc t6i 25%
Qua phan tich trén day ta thay dic tinh co ctua dong co kich tir ndi tiép
khong c6 téc d6 khong tai. Khi tai giam qua murc, tbec do dong co tang dot ngot
vi vay khong duoc dé dong co méc ndi tiép 1am viéc khong tai, trong thuc té

khong dugc cho dong co nbi tiép chay bang day cu-roa.
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1.4.3. Pic tinh co ctia dong co Kkich tir hdn hop

L} —
R 1
Y ! AN
Jw "
— !
L YV \—\A/ 0 Idm VI - M
a) h ~\

Hinh 1.4.3 Béng co dién mét chiéu kich tir hon hop: a)So do, b,c) Pdc tinh co

Pong co gom 2 cudn kich tir: cudn ndi tiép va cudn song song. Pic tinh
co cua dong co nay gidng nhu dic tinh co cua dong co kich tir ndi tiép hodc song
song phuc thudc vao cudn kich tir nao gitt vai tro quyét dinh. O dong co ndi
thuan, std cta 2 cudn diy cung chiéu nhung giit vai trd chi yéu 1 cudn song
song. So sanh dic tinh co cua dong co kich tir hdn hop véi ndi tiép ta thiy &
dong co kich tir hdn hop c6 téc do khong tai (kho khong tai tir thong nbi tiép
bang khong nhung tir théng kich tir song song khac khac khong nén co tdc do
khong tai) khi dong tai tang 1én, tir thong cudn ndi tiép tac dong, dic tinh co
mang tinh chat dong co nbi tiép Trén hinh 14.4b biéu dién dic tinh n=f(I) cta
dong co kich tir song song (dudng 1), ctia dong co kich tir ndi tiép (duong 2),
ctia dong co kich tir hdn hop ndi thuan (dudng 3) va dic tinh ciia dong co kich tir
ndi tiép ndi nguoc (duong 4) dé chang ta d& so sanh. Con hinh 14.4¢ 1a dic tinh

co cua dong co kich tir hdn hop.
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Chuong 2:

CAC PHUONG PHAP PIEU CHINH TOC PQ PONG CO PIEN
MOT CHIEU & MOQT SO HE TRUYEN PONG PIEN MOT
CHIEU TIEU BIEU

2.1. KHAI NIEM CHUNG.

Cac phuong phép diéu chinh tbc do dong co mot chiéu 1 rat quan trong vi
né gitp ta lwa phuong phap pht hop cho ting hé théng riéng biét.

Vé phuong dién diéu chinh téc do, dong co dién mot chiéu cé nhidu vu
viét hon so véi loai dong co khac, khdng nhitng né c6 kha nang diéu chinh toc
do ré rang ma cAu trac mach lyc, mach diéu khién don gian hon déng tho1 lai dat
chét luong diéu chinh cao trong dai diéu chinh toc do rong.

Thuec té c¢6 hai phuong phap co ban dé diéu chinh téc do dong co dién mot chiéu:
e Diéu chinh dién ap cap cho phan tmg dong co.

e PDiéu chinh dién ap cap cho mach kich tir dong co.

CAu triic phan luc cta hé truyén dong diéu chinh téc d6 dong co dién mét
chiéu bao gid cling can c6 bd bién doi. Cac bd bién d6i nay cip cho mach phan
tmg dong co hoidc mach kich tir dong co. Cho dén nay trong cong nghiép sir

dung bén bo bién dbi chinh:

e B0 bién doi may dién gom: dong co so cap kéo mdt may phat mot chicu

hodc may dién khuéch dai (KDM).
e B0 bién doi dién tir: Khuyéch dai tir (KPT).
e B0 bién ddi chinh luu ban dan: chinh lvu tiristo (CLT).

e B0 bién d6i xung ap mot chiéu: tiristo hoic tranzito (BBDXA).

-13-



Tuong ung vo1 viée st dung cac bg bién dé1 ma ta c6 cac hé truyén dong

nhu:
e Hé truyén dong may phat - dong co (E-D).
e Hé truyén dong may dién khuyéch dai - dong co (MPkD-D).
e Hé truyén dong khuyéch dai tir - dong co (KDT-D).
e Hg truyén dong chinh luu tiristo - dong co (T-D).
e Hé truyén dong xung ap - dong co (XA-D).

Theo céu trac mach diéu khién céc hé truyén dong, diéu chinh tc do dong
co mdt chiéu c6 loai diéu khién theo mach kin (ta c6 hé truyén dong diéu chinh
tu dong) va loai diéu khién mach hd (hé truyén dong diéu khién “ho™). Hé diéu
chinh ty dong truyén dong dién co cau trac phire tap, nhung co chat lugng diéu
chinh cao va dai diéu chinh rong hon so véi hé truyén dong “ho”.

Ngoai ra cac hé truyén dong diéu chinh téc do dong co mdt chiéu ciing
dugc phan loai theo truyén dong co dao chiéu quay va khong dao chiéu quay.
Pong thoi tuy thudc vao cac phuong phop ham, dao chiéu ma ta c6 truyén dong
lam viéc & mot goc phan tu, hai goc phan tu, va bén goc phan tu.

2.2. CAC PHUONG PHAP CU THE PIEU CHINH TOC PQ PONG CO
PIEN MOT CHIEU.
Tu biéu thirc
_U MR
C.p C.C ¢°

Ta rat ra dugc cac phuong phap diéu chinh toc do :
e Thay d6i dién ap ngudn nap.
e Thay ddi dién trd mach réto.

e Thay d6i tir thong.
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2.2.1. Diéu chinh téc d bing thay déi dién ap.

Pé diéu chinh dién 4p phan tng dong co mot chiéu can c6 thiét bj ngudn
nhu may phat dién mot chiéu kich tir doc 1ap, cic bo chinh luu didu khién... Céc
thiét bj ngudn nay c6 chtc ning bién ning luong dién xoay chiéu thanh mot
chiéu c6 stc dién dong E, diéu chinh nhd tin hiéu didu khién Ug. Vi ngudn cO
cOng suat hiru han so v6i dong co nén cac bo bién d6i nay cd dién tré trong Ry, va

dién cam Ly, khac khong.

Ve BBD hC

Hinh 2.2.1.1 So do va so do thay thé ¢ ché dé xéc ldp

O ché do xéc 1ap co thé viét dugc phuong trinh dic tinh cua hé théng nhu

sau:.
E, - E, = Iw-(Rb+ szd)

E, R, + R
= — |
Ko, Ko,

M
@Z@ocdk}m

-15 -



v

o Ma“ Mnm min

Hinh 2.2.1.2 Xdc dinh pham vi diéu chinh

Vi tir thOng cua dong co dugc gilt khdng d6i nén do ctng dic tinh co cling
khong d6i, con toc do khong tai Iy twong thi tuy thudc vao gia tri dién ap diéu
khién Uy ctia hé thong, do d6 co thé ndi phuong phép diéu chinh nay 1a triét dé.

Pé xéc dinh giai diéu chinh toc do ta dé y rang toc do 16n nhét cua hé
théng bi chin bai dic tinh co co ban, 1a dic tinh Gmg véi dién dp phan ung dinh
muc va tir thdng ciing dugc gilt & gid tri dinh mic. Téc dd nho nhét cua dai diéu
chinh bi gii han boi yéu cau vé sai sd téc do va vé mémen khoi dong. Khi

momen tai 14 dinh murc thi cac gid tri 1on nhat va nho nhét cua toc do 1a:

M
— _ dm
a)max - a)omax ,8
M
— _ dm
a)min - a)omin 18
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Dé thoa man kha ning qud tai thi dic tinh thip nhit cia dai diéu chinh

phai c6 mdmen ngin mach 1a:
I\/Inmmin = Mcmax - KM- Mdm

Trong d6 Ky 1a hé sb qué tai vé mdmen. Va ho dic tinh co 1a cic duong

thang song song nhau, nén theo dinh nghia vé d¢ cing dic tinh co c6 thé viét
1 M ~
N dm
Omin = (/lnmmin B Mdm Yo T ol «M _1,
iz
Véi mot co cdu may cu thé thi cac gid tri ®omax, Mam, K 12 Xéc dinh, vi
vay pham vi diéu chinh D phu thudc tuyén tinh vao gia tri caa do ctng B. Khi
diéu chinh dién ap phan (mg dong co bang cac thiét bj nguodn diéu chinh thi dién
tré tong mach phan ung gap khoang hai lan dién tré phan tmg dong co. Do d0,

c6 thé tinh so bd duoc:

Oy ﬁ\ML <10

dm

Vi thé, tai c6 dic tinh mémen khdng dbi thi gia tri pham vi diéu chinh tdc
d6 ctng khdng vuot qua 10. Doi véi cdc may c6 yéu cau cao vé dai diéu chinh
va do chinh xac duy tri tbc d6 1am viéc thi viéc st dung céc hé thdng “hd” nhu

trén la khong thoa mén dugc.

Trong pham vi phu tai cho phép c0 thé coi dic tinh co tinh ctia hé truyén
dong mot chiéu kich tir doc 1ap 1a tuyén tinh. Khi diéu chinh dién &p phan ung
thi d6 ctmg c6 dic tinh co trong toan dai 1a nhu nhau, do d6 d6 sut toc tuong ddi
s& dat gid tri 16n nhat tai dic tinh thap nhat ctia dai diéu chinh. Hay n6i céch
khac, néu tai dic tinh co thdp nhat cua dai diéu chinh ma sai s toc do khong

vuot qué gia tri sai sb cho phép, thi hé truyén dong s& lam viéc véi sai sb lubn
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nho hon sai s6 cho phép trong toan bo dai diéu chinh. Sai s twong ddi cua toc do

& dic tinh co thap nhat 1a:

S = Do min ~ Pmin — Aw
a)omin a)omin
M
S=—"I"_<s
|/8|'a)omin

Vi C4C gid tri Mgm , ®omin » Sep 12 Xac dinh nén 6 thé tinh dwoc gia trj t6i
thiéu ctia d6 ctmg dic tinh co sao cho sai s6 khdng vuot qua gia tri cho phép. Dé
lam viéc nay, trong da sb céc truong hop can xay dung céc hé truyén dong dién
kiéu vong kin.

Trong sudt qué trinh diéu chinh dién ap phan tng thi tir thong kich tir duoc
giit nguyén, do d6 mdmen tai cho phép ctia hé s& 1a khong doi:

I\/IC.Cp = K$dm . Idm = Md‘m

Pham vi diéu chinh téc d6 va mumen nim trong honh chit nhat bao bdi
coc duong thing ® =Ogm, M= Mym va coc truc toa d6. Ton hao ning lugng chinh

1a ton hao trong mach phan tng néu bé qua céc ton hao khdng doi trong hé.
Eb = Ew + Iw ( Rb + Rtrd)
Iu’- Eb = Iu’- Ew + Iu’z (Rb + Rwd)

Néu dit R, + R,y = R thi hiéu suét bién doi nang luong cua hé sé la:

_ I,E, B W
" TUE IR MR
u u u a)+ S
«édm/
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Khi 1am viéc & ché do xéc 1ap ta c6 mdmen do dong co sinh ra dlng bang
mOmen tai tron truc:
M= M, va gan dlng coi dic tinh co ctia phu tai 1a M. = ()" thi:

*

n, = a
u 0)*+R*.€)*jl

Hinh 2.2.1.3 miéu ta quan hé giita hiéu suét va téc d6 lam viéc trong cac
truong hop dic tinh tai khac nhau. Piéu chinh tdc d6 bang cach thay doi dién ap
phan tng 1a rat thich hop trong truong hop mOmen tai 1a hang sé trong toan dai
diéu chinh. Ciing thay rang khdng nén ndi thém dién trd phu vao mach phan tng,

Vi nhu vay s€ lam giam dang ké hiu suat ctia hé.

@ 4

v

Mdm n
1 v

Hinh 2.2.1.3 Quan hé giita hiéu sudt dong va t6¢ dé voi cac loai tdi khac nhau

2.2.2. Piéu chinh toc d6 bing cach thay ddi tir thong ¢.

u

C.¢
Khi M, U = const, ¢ = var ( thay doi dong kich tir ) thi n tang 1én. That vay

. U-1R
Tu biéu thuc: n=————

khi giam tir thong ¢ dong dién & roto ting nhung khong lam cho tir s6 biéu thirc

(14.9) thay d6i nhiéu vi do giam dién ap & R, chi chiém vai % cua dién 4p U nén
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khi tir thong ¢ giam thi téc do tang. Song néu ta cir tiép tuc giam dong kich tir thi
té6i mot lic nao dé tde dod khong dugc tang duogc nita. S& di nhu vay vi momen
dién tr cua dong co cling gidm. Phuong phap nay chi dung trong pham vi khi tir
thong giam téc do con tang. Hinh 2.2.2 biéu dién dic tinh co khi ¢ = var.Phuong
phap diéu chinh tbc do bang thay doi tir thong c6 nhitng uu khuyét diém sau:

Uu diém: Diéu chinh tdc d6 theo chidu tang (tir tc do dinh mirc), rat lang
pham vi diéu chinh rong, ton hao diéu chinh nho, dé thye hién va kinh té.

Nhuoc diém: Khong diéu chinh duoc téc d6 ¢ dudi toc ¢ dinh mirc.

Do nhiing wu diém trén phuong phap diéu chinh toc d6 bang thay doi tir
thong thuong duoc ap dung hop véi nhitng phuong phap khac nhim ting pham

vi diéu chinh.

na

Hinh 2.2.2 Ddc tinh co cua dong co
mot chiéu kich tw doc lap khi thay
doi tir thong

Luu y Khong duge giam dong kich tir t6i gia tri khong, vi 1ac nay may chi
con tir du, toc do ting qua 16n gay nghuy hiém cho cac cdu trac co khi ctia dong
co. Thuong nguoi ta thiét ké bo dién tro diéu chinh dé khong khi ndo mach tir bi
ho.
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2.2.3. Piéu chinh tdc dd bing phwong phap thay doi dién tré phu Ry trén
mach phan vng.
Tt cong thuec:
U _Iu(Rt+Rdc) = u _ M(Rt +Rdc)

C€¢ Ce¢ CeCm¢2

Ta ky hiéu hiéu An = M(R; + Ry thi khi M = const ma thay doi Ry thi
thay d6i duoc An (d6 giam tc do), tirc 1a thay doi duge toc do dong co. Trén

(hinh 2.2.3) biéu dién dc tinh co ctia phuong phap diéu chinh toc d bang thay
doi1 dién tro roto.

Hinh 2.2.3 Diéu chinh toc dj
dong co mot chiéu bang
phuong phap thay doi dién tro
mach ro to

o
=
v

Phuong phap diéu chinh toc do bang thay doi dién tré mach phan Gmg c6
nhimg vu khuyét dlem sau:

e D@ thyc hién, vbn dau tu it, diéu chinh twong dbi lang

e Tuy nhién pham vi diéu chinh hep va phu thudc vao tai (tai cang 1on pham
vi diéu chinh cang rong), khong thue hién duge ¢ vung gan tbc do khong
tai. Piéu chinh c6 ton hao 16n. Nguoi ta da chimg minh rang dé giam 50%
tdc do dinh mire thi ton hao trén dién tré diéu chinh chiém 50% cong suét
dua vao. Pién trd diéu chinh toc d6 c6 ché do 1am viéc 1au dai nén khong
ding dién tro khoi dong (Iam viéc & ché do ngan han) dé lam dién tro diéu
chinh toc do.
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2.3. MOT SO HE TRUYEN PONG PIEN MOQT CHIEU TIEU BIEU.
2.3.1. Hé truyén dong May phat — Pong co (F - D).
Dé tang pham vi diéu chinh toc d, ngudi ta dung hé théng may phat

dong co dién mot chiu ( hinh 3.1).

na
OOO / \
) Mc

It l W Wie

VZ

a) b)

Hinh 2.3.1 Hé trong truyén dong dién mdy phat-déng co a) So do, b)Pdc tinh co
khi thay doi toc do

Trong hé théng ndy ca may phat va dong co déu 1a may dién mot chiéu
kich tir doc 1ap.

Pé thay doi téc do, trong hé thong may phat-dong co c6 thé ap dung
phuong phap diéu chinh dién 4p ngudn nap (thay doi kich tir may phat), thay doi
dién tr& mach réto dong co va thay doi tir thong kich tir dong co. Hé thong cho ta
pham vi diéu chinh tdc do rong, diéu chinh duoc ca 2 chiéu tdng va giam, c6 do

diéu chinh rt lang.
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Tuy nhién do str dung nhiéu may dién mot chiéu nén dau tu cho hé thong
kha dit tién, do d6 hé thdng truyén dong dién may phat dong co chi sir dung &
nhitng noi that can thiét theo chi tiéu chat luong cua hé thong. Ngay nay may
phat dién mot chiéu duoc thay béng bo chinh lwu, xuét hién hé théng: van-dong
co. Hé théng duogc cap dién tir ngudn xoay chiéu, co tinh chét giémg hé may
phat dong co nhung ré va do tin cay cao hon.

2.3.2. Hé truyén dong Van tiristor — Pong co(T — D).
e So dd nguyén 1y :

L

U~ . ) % U=var KT

Hinh 2.3.2. So' d6 nguyén Iy ciia hé T— P

Bo bién d6i van Tiristor 13 mot loai nguén dién ap mot chiéu, né truc tiép
bién ddi dong xoay chiéu thanh dong.Viéc diéu chinh dién 4p dau ra cua bo bién
ddi duge thuc hién béng cach diéu chinh gbc mo o cua van. Dién ap chinh luu
Ugo (dién ap khong tai & dau ra) c6 dang dap mach véi tan sb dap mach la n trong
mdt chu ky 2n cta dién ap so cdp cua mdy bién ap luc. Mot bd bién ddi van co
thé bao gom: M4y bién 4p luc, t6 van, khang loc, thiét bi bao vé va thiét bi diéu

khién.
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So dd thay thé c6 dang sau:

/A\vaN

Hinh 3.2.2: So' do thay thé chinh luu Tiristor — Dong co mot chiéu

Khi van dan ta c6 phuong trinh:
U,-E=IR:+ L,
dt
Vi
Rs=Rpa + R;i + Ry
Ly=Lpa+ Ls+ Lk
Nhan xét:

Uu diém: Hé (T-D) tac dong nhanh, ton that nang luong it, kich thudc va
trong lwong nho, khong gay 6n va dé tu dong hoa do cac van ban din co hé so
khuéch dai 16n, diéu d6 rat thuan loi cho viéc thiét 1ap cac hé théng tu dong didu
chinh nhiéu vong dé nang cao chat luong céac dac tinh tinh va cac dic tinh dong
ctia hé thong.

Do cé4c van béan din cd tinh phi tuyén, dang dién ap chinh luu ra c6 bien do

dap mach cao, kha ning linh hoat va chuyén trang thai lam viéc khong cao, kha
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ning qua tai vé dong va ap cua van kém, chit luong dién ap ra khong cao, ton
that phu, va lam x4u hién tuong chuyén mach trén c6 gop.
Khic phyc: Thiét ké truyén dong van c¢d ging lam ngin vung gian doan
béng cach nbi khang loc, tang s6 1an dap mach, ndi van dém.
2.3.3. Hé truyén dong Xung ap — Pong co (XA - D).
2.3.3.1. Nguyén 1y bd bim xung mdt chiéu.
B6 bam dién ap mot chiéu cho phép tur nguén dién mot chiéu U tao ra dién

ap tai Uy, cling 1a dién ap mot chiéu nhung c6 thé diéu chinh dugc( hinh 3.3.1.1)

Ura
BBD
dlén Utb R CEEEE LR ----F---F---t-----
Usl ép lUra : | , t
e | omot || L Lo
chiéu T

Hinh 2.3.3. so' do khoi va do thi dién dp ra

Ura 1a mdt day xung vuong (ly tudng) c6 do rong t1 va do nghi t2. Di¢n ap
ra bang gia tri trung binh cua dién ap xung: U, =v .Us (y=t/T). Nguyén 1y co
ban cua cac b bién do6i nay 1a dung quy luat dong mé cac van ban dan cong suit
mot cach co chu ky dé diéu chinh hé sé y dam béao thay doi duoc gia tri dién ap
trung binh trén tai.
2.3.3.2. Cac phuong phap diéu chinh dién ap ra.

C6 3 phuong phép diéu chinh dién ap ra:
a) Phwong phap thay déi dé rong xung:
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Noi dung ctia phuong phéap nay 1a thay d6i tl, giit nguyén T = Gia tri
trung binh ctia dién ap ra khi thay d6i d6 rong la:

t,.U
Utai :%ZS.US

Trong do: o = L 1ahé sb lap day, con goi 1a ti s6 chu ky.
T

Nhu vay theo phuong phap nay thi dai diéu chinh cta Uy, 13 rong (0 <€ < 1).
b) Phuong phap xung - tan:
Noi dung cta phuong phap nay 1a thay doi T, con t1=const. Khi do:

U =tT—1.US =t,.fU,

tai

Vay U=Us khi =21 va U, khi f=0.
tl

¢) Phuong phap xung - thoi gian:
Vira thay d6i d rong xung vira thay doi tan sb theo nguyén tic giir Al min
Trong thuc té, phuong phép bién ddi d6 rong xung dugce dung phd bién hon vi

don gian hon, khong can thiét bi bién tan di kém.
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Chuong 3:

CO SO LY THUYET BOQ PIEU KHIEN HIEN PAI

3.1. LY THUYET DIEU KHIEN MO.

Hé logic md duogc st dung khi ta hiéu biét vé dbi twong khong nhiéu
(tham chi khong c6). Xay dung hé logic mo trén co so kinh nghiém diéu khién
hé théng. Uu diém ciia bo diéu khién mo 1a thiét ké va cai dat don gian.

3.1.1. Khai quét vé logic mé - Fuzzy Logic

Piéu khién md 13 nganh k¥ thuat do nha toan hoc ngudi My Zahde dinh
huéng phat trién vao thap nién 60 cia thé ky trudc. Khi d6 Zahde chi dua ra Iy
thuyét tdp mo nham thay thé, don gian hoa cac khai niém day tinh 1y thuyét cta
X4c suét, clia qua trinh ngau nhién.

Ngay nay, li thuyét diéu khién da, dang phat trién rdt manh mé va tng
dung trong nhiéu linh vuc cudc sdng. Cac phuong phap diéu khién truyén thong
thuong doi hoi ngudi ta phai hiéu biét rd ban chat cua ddi tuong can diéu khién
théng qua mo hinh toan hoc, va trong nhiéu tng dung chung 13 cac phuong trinh
toan 1i phirc tap v6i bac phi tuyén cao Ngoai ra cac dbi tuong diéu khién thudng
nam trong mdi trudng c6 tac dong gy nhifu va ngudi ta rat kho xac dinh dugc
cac dic tinh cia d6i twong diéu khién. Nhitng ddi twong phuc tap nhu vay
thudng nam ngoai kha ning giai quyét ciia cac phuong phap diéu khién truyén
théng va trong qua trinh ty dong héa ngudi ta phai nhd vao kha ning xu li tinh
hudng ctia con ngudi va phai thiét ké thiét bi str dung diéu khién bang tay. Viéc
con ngudi c6 kha ning diéu khién cac qua trinh nhu vdy ching to cic qua trinh
d6 da dugc phan 4nh va mo phong ding din bang mé hinh nao d6 trong dau oc

ctia k¥ su thiét ké hé thong. Nhu vay, mbi quan hé trong cic qué trinh diéu khién
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nay khong phai duoc biéu thi bang cac md hinh toan hoc ma bang mé hinh ngén
ngit véi cac thong tin khong chinh xac, khong chic chan hay noi cach khac 1a
nhirng thong tin “mdo” ¢6 tinh udc 1€ hay dinh tinh cao. B6 chinh 1a co sé cho su
ra doi cua Iy thuyét mo hién dai.

Trong rat nhiéu bai toan diéu khién, khi ma d6i twong khong thé mé ta boi
mot mo hinh toan hoc hodc c6 thé mo ta song mod hinh cua n6 lai qua phuec tap,
cong kénh, khong tmg dung dugc, thi diéu khién md chiém wu thé 1 rét. Ngay
ca & nhimg bai toan thanh cong theo nguyén tic kinh dién thi viéc ap dung diéu
khién mo van mang lai cho hé théng su cai tién veé tinh don gian, gon nhe.

% Mot s6 wu diém ciia phwong phap diéu khién mo:

Chi duya trén cac thong tin vao ra quan sat dugc trén cac dbi tuong diéu
khién, khong doi hoi phai hiéu ban chat d& mo hinh héa toan hoc ddi twong nhu
trong 1y thuyét diéu khién truyén thng.

Mién tng dyung rong 16n, da dang.

Khéi lugng cong viée thiét ké giam di nhiéu do ta khong can st dung mo
hinh d6i tuong, nhd d6 ma trong hau hét cac bai toan ta c6 thé giam khdi luong
tinh toan, thoi gian thiét ké va ha gia thanh san pham.

Ung dung tuong dbi rong rai trong nhiéu linh vire cta cude sdng, dé& dang
thay d6i phan 1ap trinh.

Trong hau hét cac truong hop, bo diéu khién mo 1am viéc 6n dinh, bén
vitng va c6 chat luong diéu khién tét.

3.1.2 Mt s6 khai niém vé tip mo - Bo diéu khién mo.
3.1.2.1. Tap mo - Cac khai niém xoay quanh tap mo
Tap mo A xac dinh trén tip kinh dién X (tip nén) 1a mot tip hop ma mdi

phan tir ciia né 13 cac cip gia tri (x, «_ (X)) trong d6 x € X va x_X 13 mot anh
A A

Xa:
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u-(X): X -»[0,1].
A
Anh xa X 1a ham lién thudc (hodc ham phu thudc) ctia tap mo A
A

Tap kinh dién X duoc goi la tap nén (hay vii try) ctia tap mo A.
Ki hi¢u: Tap mo A
A={(x 1 (X)) x e X}.
“ Do cao cua tip mo
D6 cao clia mot tip mo A (dinh nghia trén tap nén X) 1a gia tri
h=Sup #_(x)
A
XeX

Ki hiéu: Sup  x_(X) chi gia tri nho nhat trong tat ca cic gia tri chan trén cia
A

XeX
Néu h=1, ttrc 12 mot tdp mo véi it nhat mot phan tir c6 d¢6 phu thudc bang
1 duoc goi la tdp mo chinh tic.
Nguoc lai, néu h<1, ta goi 1a tdp mo khéng chinh tic.
< Mién xac dinh ciia tip mo.
Mién xdc dinh cta tip mo A (dinh nghia trén tap nén X), dugc ki hiéu 1a S
S=supp u (X)={x e X| u_(x) >0}
X e X
< Mién tin ciy ciia tip mo.
Mién tin cdy cta tip mo A (dinh nghia trén tap nén X), duoc ky hiéu la
T={xeX]u (x)=1}

3.1.2.2. B dieu khién mo.

Mot bo didu khién mo bao gdm 3 phan chinh:
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e Khau mo hoa: Lam nhiém vu chuyén ddi tur gia tri ro dau vao xac dinh
sang trang thai dau vao mo. Pay 1a giao dién dau vao cua bd diéu khién
mo.

o Thiét bi hop thanh: Trién khai luat hop thanh trén co s& luat diéu khién
IF...THEN.

e Khau giai mo: Chuyén doi tir gia tri md nhan duoc cta thiét bi hop thanh
sang gia tri thuc dé diéu khién d6i tuong. Day 1a giao dién dau ra cua bd

diéu khién mo.

Ludr diéu khién
X j-L l B:' }'rﬁ
— Mo héa * Thiét bi hop thanh " Gdimy

Hinh 3.1.2.1. Céu tric bg diéu khién mo co ban

Trong do:

x: La tap gié tri thyc can diéu khién dau vao

m: Tap mo cla gia tri dau vao.

B: Tép gia tri mo cua gia tri didu khién thyc.

y: Gia tri diéu khién thuyec.

Bo diéu khién mo co ban 1a mot bo didu khién mo tinh, n6 chi c6 kha nang

xtr 1y cac gia tri hién thoi. Dé giai quyét dugc cac bai toan dicu khién dong, bd
diéu khién m¢& co ban phai duoc ndi thém céc khau dong hoc thich hop. Vi du,

khau ty 1€, vi phan hoac tich phan.
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h
h

=it ‘ ¥ (t) yit)
B6 diéu khién I
mo co ban

|

Hinh 3.1.2.2. Cdu triic bg diéu khién mo dong.

Hé théng diéu khién mo dam nhiém chic nang nhu mot hé¢ théng diéu
khién thong thuong. Su khéc biét chil yéu & chd: khi hé thong diéu khién truyén
thong dua vao logic kinh dién {0,1}, thi hé thdng diéu khién mo thuc hién chic
nang diéu khién dya trén kinh nghiém va nhimg két luan theo tu duy cta con
nguoi, qua trinh xur li @6 thong qua bd logic mo.

X e u ¥
@ Bo diéu khién D6i mong [9——*

v
L J
L 4

F 3

Thiét bi do

Hinh 3.1.2.3. Hé thong diéu khién véi bé diéu khién mo

Pé thyc hién duoc qua trinh diéu khién, ddi tugng phai dugc diéu khién
béng cac tin hi€u 0 u Do vay, tin hi¢u ra ctia b diéu khién mo phai duoc giai
mo trude khi dua vao dbi tuwong. Ciing tuong tu nhu vdy, tin hiéu ra cua doi
tuong qua cac by cam bién do luong phai dugc mo hoa trudce khi dua vao bd

diéu khién mo.
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Nguyén tic tong hop mot bd didu khién md hoan toan dya vao nhing

phuong phap toan hoc trén co s¢ dinh nghia cac bién ngdn ngit vio ra, va su lya
chon nhing luat diéu khién trong bo diéu khién mo. Thiét bi hop thanh trién khai
cac luat didu khién theo mot nguyén tic nhat dinh (MAX-MIN, MAX-
PROD....), day la phan cdt 16i cua bd diéu khién mo.
Dé cho thiét bi thyuc hién luat diéu khién lam viéc ding ché do thi phai chon cac
bién ngdn ngir sao cho phu hop. Cac dai lugng vao ra chuan va phu hop voi luat
diéu khién. Tit ca cic van dé d6 dugc hinh thanh trén qua trinh thir nghiém va
thiét ké.

Tuy thiét bi hop thanh 13 bd phan quan trong nhat cta bo diéu khién mo,
nhung khi giai quyét cac bai toan dong, trong nhiéu trudng hop né can cac thong
tin vé dao ham hay tich phan cua sai 1éch. Khi do6 tin hi¢u vao phai duoc xtr li so
qua béng cac khau dong hoc. Pdi v&i mot bai toan cd do phtrc tap cao, doi luc
con can dén nhiéu bo diéu khién mo véi cac khau mac ndi tiép hodc song song
theo kiéu mang.

a) Qua trinh mo hoa

Mo héa 1a mot 4nh xa tir mot gia tri 1 xe Ue R" sang mot tp mo A trong tdp nén
U. Mo ho6a phai dam bao: Do phu thudc 13 16n nhat, dam bao tinh khir nhiéu, tinh
toan don gian.

Trong diéu khién, véi muc dich sitr dung céc ham thudc sao cho kha ning tich
hop chling 13 don gian, ngudi ta chi quan tAm dén 3 kiéu mo hda co ban sau:

- Ham Singleton (cting goi la ham Kronecker).

- Ham hinh tam giéc.

- Ham hinh thang.

Trong ba céch trén, mo hda theo ham tam gidc dam bao khir nhiéu nhung tinh

toan va khtr nhidu khd, lau. Chi c6 mo hda theo kiéu Singleton 1a duoc sir dung
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nhiéu nhat mic d0 né khdng cé tinh khir nhiéu nhung tinh todn don gian va
nhanh.
b) Thiét bi hop thanh.
Thiét bi hop thanh dugc hiéu 13 su ghép ndi chung giita ban than ndi dung luat
hop thanh va thuat toan xac dinh gié tri mo cta luat hop thanh khi biét trudc gia
tri r® cta tin hiéu dau vao.

Trong tdm ctia hé mo chinh 1a ménh dé hop thanh IF ... THEN. Ta xét hé
MISO (n dau vao, 1 dau ra), ménh dé hop thanh m6 ta hé MISO 1a:

Rii IFx=A,"and ...and x,=A," THENy=B;"  (*)

Véi: x= (Xq,...,%n)" 1a vector dau vao.
y 1a dau ra.
Al |a céc tip mo cua bién dau vao (i=1=+ n).
B/’ la céc tip mo cua bién dau ra.

Dang (*) 1a dang chuan cta ménh dé hop thanh v& tat ca cac dang mo ta
khac déu c6 thé dua vé dang nay. Chang han néu hé mo 1a MIMO thi né chinh 1a
tong ctia cac hé con MISO ma chiing dugc md ta dudi dang (*).

Goi R 14 luat hop thanh chung cho cic ménh dé R; (i=1+ n) & trén:
R= CJRi (phép tich hop céac tap mo R))

Thiét bi hop thanh duoc goi bang tén ctia quy tac thyuc hién luat hop thanh.
Trong diéu khién c0 4 thiét bi chinh sau :

. Thiét bi hop thanh Max — Min
> Phép suy dién duoc thyc hién voi luat Min:
Hazs (Y) =min{H, 15 (y)}.
» Phép hop mo dugce thuc hién theo luat Max:

o (Y) = max{u, (), 1 ()}
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e Thiét bi hop thanh Max — Prod
> Phép suy dién duoc thuc hién voi luat Prod:
Mz (Y) = H.1z ().
> Phép hop mo dugc thuc hién theo luat Max:

Lo (Y) = max{u, (), 145 (V) }-
e  Thiét bji hop thanh Sum — Prod

> Phép suy dién duoc thuc hién voi luat Prod:

Moz (Y) = H.p5(y).
» Phép hop mo dugce thyc hién theo luat Max:

Haoe (Y) = min{1, 1, (¥)+ 245 (Y)}-
. Thiét bi hop thanh Sum — Min
> Phép suy dién duoc thuc hién voi luat Min:
Moz (Y) = min{H, 15 (¥)}-
» Phép hop mo dugce thyc hién theo luat Max:

Haos (YY) =min{1, s, (V) +15(Y)}.

¢) Gidi mo.

Thong thudng dau ra ctia cac bo diéu khién mo thuong 13 cac tap mo cho
di voi mot hay nhiéu luat diéu khién (ménh dé hop thanh), nén ta chua thé ap
dung cho ddi tuong diéu khién. Mot bo didu khién md hoan chinh can phai c6
thém khau giai mo (qua trinh rd hoa tap md dau ra B”).

C6 hai phuong phap gidi mo chinh :
o Phuong phép cuc dai

. Phuong phép trung binh trong tam.
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Phwong phap cuc dai :
Tu tuong chinh cua phuong phap nay Ia tim trong tdp mo c6 ham thudc s, (y)
mot phf?m tur 10 y, voi d§ phu thudc 16n nhat.

Yo = argmax#x(y)
y

Khi c6 mot mién gia tri y, cung thoa man diéu kién trén thi chung ta phai
ap dung cac nguyén tic sau dé c6 gia tri y, cu thé chap nhan duoc:
v' Nguyén ly cén trai
v" Nguyén ly can phai
v" Nguyén ly trung binh.

Nhu viy, viée giai mo theo phuong phap cuc dai s& bao gom hai buéc:
Buée 1: Xac dinh mién chira gia tri 10 y, . Gia tri 10 y, la gia tr1 ma tai d6 ham
thudc dat gia tri cuc dai, tic 1a mién.

G= yeY|m(y)=H ;
Véi H 1a d¢ théa man dau vao.
Buwdée 2: Xac dinh y, co thé chép nhan duoc tu G.

Luat hop thanh R; nao chtra mién yo thi goi 1a luat hop thanh quyét dinh.
Trong truong hop c¢6 nhiéu luat hop thanh cing c6 ham thudc dat gia tri bang
nhau thi ching ta phai chon mot trong sd cac luat hop thanh lam luat hop thanh
cho bai toan.
< Phwong phap diém trong tim:

Phuong phap giai mo cling anh hudng dén do phirc tap cling nhu trang
thai lam viéc cta toan hé thong. Thuong thi phuong phap diém trong tim duoc
ua dung hon do phuong phép giai mo niy c6 sy tham gia binh dang va chinh xac
clia tat ca cac ludt diéu khién R; Tuy nhién phuong phéap nay lai khong dé y dugc

téi d6 thoa man ctia ménh dé diéu khién cling nhu thoi gian tinh 1au. Mot nhugc
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diém nita cua phuong phap nay 1a diém trong tim ma chung ta tim dugc co thé
c6 do phu thude bﬁng khong hoac cé gia tri rat bé. Pé tranh duoc nhuge diém
trén thi khi dinh nghia ham thudc phai cho mién xé4c dinh cua cac gia tri mo dau
ra la ham lién théng.

Cong thiic x4c dinh diém trong tim :

[yua(y)ay

y, = s
[ (y)dy
S

V6ii S=suppug(y)= y|lu(y)=0 la mién xéac dinh cta tip mo R.

Khi dién tich cac Bj la nhu nhau thi hinh dang ctua ching khong anh huéng
t6i viéc xac dinh diém trong tim ma khi ay chi ¢6 vi tri ctia cac diém trong tim
1a 4nh hudng t6i viéc xac dinh diém trong tdm. M6 hinh Sugeno cho phép ching
ta xac dinh duoc diém trong tam mot cach don gian va nhanh chong.

Cong thirc x4c dinh diém trong tam:
2. h(x)C
_ 1
Sh(
1

Phwong phap diém trong tim véi luit hop thanh SUM- MIN

Yo

Gia st ta ¢ q luat diéu khién duoc trién khai. Vay thi mdi gia tri R tai dau
ra cta bo diéu khién sé& 13 tong cia q gia tri md dau ra cta ting ludt hop thanh.
Ky hiéu cac gia tri md dau ra cua luat diéu khién th i (i=1+ n) 1a x(y), theo

quy tic SUM- MIN thi ham lién thudc z,(y)la:

Hr(Y) = i/uRi (y)

Vagiatrira y, la:
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[yS s Z{ yuR(y)dyJ Sw,

i=1 i=1
n

Yo =

n

[ 1 (y)cy ( e (y)dy} 2A |

s i=1 i=1

Trong do:

M, = [yu (V)dy V& A = [, (V) , i=1,....n
S S

3.1.2.3. Cac nguyén tic chung thiét ké bo diéu khién mo.

Ta gia thiét rang, nguoi thiét ké da thu thap da cac kinh nghiém ciing nhu

¥ kién cua cac chuyén gia va muon chuyén no6 thanh cac bg di€u khién thi phai

tién hanh cac budc sau day:

Dinh nghia tat ca cic bién ngdn ngit vao ra

Dinh nghia cac tdp md (gia trj ngdn ngir) cho timg bién vao ra, tirc 1a thuc
hién cong viéc mo hoa.

Xay dung luat hgp thanh.

Chon quy tac thuc hién 1énh hop thanh (thiét bi hop thanh), hay con goi 1a
dong co suy dién.

Chon céc phuong phap gidi mo.

Trong qua trinh thiét ke, ta can luu y cac diém sau:

Khéng nén thiét ké bo diéu khién mo dé giai quyét mot bai toan tong hop
md ma cb thé d& dang thuc hién véi cac bo diéu khién kinh dién ma van
thoa min yéu cau bai toan.

Khong nén thiét ké bd diéu khién mo cho céc hé théng can d6 an toan cao
(diéu khién 10 phan mg hat nhan, diéu khién cac quy trinh cong nghé san

xuat héa chat,...).
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e Do nguyén li lam viéc ctia bd diéu khién mo 13 sao chép lai kinh nghiém
ctia chuyén gia nén ludn phai nghi tdi viéc bd sung thém cho bd diéu khién
mo kha ning ty hoc dé thich nghi duoc véi su thay ddi cta ddi tuong.

3.1.2.4. Mt s6 phwong phap thiét ké b diéu khién mo tiéu biéu.

Piéu khién mo 12 mot trong nhiing bd diéu khién thong minh do Zahde dit
nén moéng ma su phat trién cta nd dya vao sy phat trién manh mé cua k¥ thuat
tinh toan cua cac bd vi xtr Iy. Diéu khién md ¢ hai 16p bai toan do 1a:

o Udc lwong mo. dugc ap dung cho cac bai toan diéu khién ma ddi tuong
diéu khién c6 mo hinh khong chinh xac hodc khong twong minh hay noi
mot cach khac 13 luong théng tin vé ddi tuong khong day du.

e M5 hinh mo: 13 bai toan xdy dung mo hinh cho ddi tugng theo phuong
phap mo.

C6 nhiéu thuat toan mo dang duoc ap dung va gt hai nhicu thanh cong
trong cong nghi€p nhu:

e Piéu khién Madani (Mamdani Control).

e Piéu khién mo truot (Sliding Mode Fuzzy Control).

e Diéu khién Tagai/Sugeno(TS Control.

e Diéu khién tra bang (Cell Mapping Control).

o Piéu khién Takagi/Sugeno véi phuong phap tuyén tinh hoa ciia Lyapunov.
3.1.2.5. Két luin.

Phuong phép tong hop bo diéu khién theo phwong phap md c6 nhidu wu
diém hon so voi cac phuong phéap tong hop bo diéu khién trude day:

e Giam dugc khbi lugng cong viéc do khong phai xadc dinh mé hinh, giam
khéi luwong tinh toan ma bd diéu khién van lam viéc tin cay.

e Ciu trac don gian, d& hiéu va kha ning thay di linh hoat.
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e Lam viéc 6n dinh, bén viing, chét lugng cao, tdng dg tin cay cho thiét bi
va giam gia thanh san pham trong nhiéu trudng hop.
3.2. BO PIEU KHIEN PID SO.

Yéu cau thiét ké duoc dit ra 1a bd PID sb phai co6 tinh linh hoat cao, c6
nghia 1a phai c6 giao dién than thién voi nguoi st dung. Thong qua HMI, nguoi
st dung c6 thé chon luat diéu khién d& dang. Vi du nhu c6 thé diéu khién cac dbi
tuong cong nghi¢p theo luat P, I, PI, PD va c6 thé lya chon tham sd cua cac luét
pht hop véi ddi tuwong thiét ké. Luat PID sé phai duoc thiét ké gon gang, thoi
gian xir Iy 1énh phai nhanh dé lam tang tinh thoi gian thuc cho thiét bi diéu
khién.

3.2.1. Luét diéu khién ty 1¢ so.

e(t) b uik)

Hinh 3.2.1. Cdu triic ludt P so.
Day 14 luat diéu khién c6 thé thiét ké don gian nhat. Dy u(k) dugc tinh tir
day e(k) theo cong thurc:
u(k) = kpe(k) k=0,1,2....
3.2.2. Luit diéu khién tich phan sb.

Ta c6 phuong trinh sai phén: (k) uik)
T T » T >
u(k) =—e(k) +u(k -1) T |+
|
Trong d6 T 1a thdi gian trich mau (Sample ulk-1) P
Time) Hinh 3.2.2. Cdu triic ludt I 5.
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3.2.3. Luét diéu khién vi phén sb.

e(k)

I

Hinh 3.2.3. Cdu triic ludt D s6.

¥
=

eﬂ{—1)=

Thuong cac bo didu khién theo luat vi phan sd dugc cai dat theo céc

phuong trinh sai phan sau:
u(k) = %[e(k) —e(k-1)]

Trong d6 T 1a thoi gian trich mau.

3.2.4. Luat diéu khién PID sb.

) u0) [+
— P >
ur(le)
oL +
¥ s + > ufk)
B 2 >
» T+
L |«
> Th +
o+ L ? up(l)

Hinh 3.2.4. Cdu triic ludt PID sé

T ciu trac PID sb trong hinh 3.2.4, ta c0
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u(k) =k, {e(k) +Tle(k)+u, (k=1) +TT—D e(k)—e(k —1) }

Tove(k) -T2 ek —1) + - _
u(k):kp{(l+?)e(k) (k1) +—e(k) +u (K 1)}

T, T T B
u(k)=kp{(1+?+f)e(k) T e(k-1) +u,(k 1)}

Luat diéu khién PID sd trong cong thuc trén dugc luya chon dé cai dat cho
bo diéu khién duge ché tao trén nén PSoC.

3.3. CHINH PINH MO BQ PIEU KHIEN PID.

Trong 1y thuyét diéu khién tuyén tinh, c6 nhiéu phuong phap hiru hiéu dé
xac dinh tham sb kg T) Tocho bo diéu khién PID. Tuy nhién, han ché chung cua
cac phuong phap nay 1a chi tong hop duoc mot bo diéu khién (PID) cho mot dbi
tugng xac dinh. V&i mot d6i twong khac can phai tong hop mot bo diéu khién
khac. Phuong phép chinh dinh md tham s6 b diéu khién PID cho phép mot b
diéu khién (PID) c6 thé 1am viéc véi nhiéu d6i twong khac nhau. Tu tudng co
ban ctia phuong phap 1a Gmg dung 1y thuyét tip md vao viéc chinh dinh tham s
kg, T) Tp ciia bd diéu khién PID sao cho phu hop véi ddi tuong hién tai.

C6 hai phuong phép chinh dinh mo tham s6 bo diéu khién PID:

o Phuong phap thtr nhat 1a phuong phap chinh dinh mo cta Zhao,

Tomizuka va Isaka.

o Phuong phap thtr hai 1a phuong phap chinh dinh mo tham s6 « .
3.3.1. Phwong phap chinh dinh ctia Zhao, Tomizuka va Isaka.

Ta ¢6 mé hinh toan hoc cia mot bo diéu khién PID véi dau vao e(t), dau ra u(t).

de(t)

u(t) = k. [e(t) +%;fe(r)dr +T, )

Ham truyén cta bo diéu khién:
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1
Gp|D(S)= kR[1+ ﬁ +TDS]

|
Hoac
_ K
Gp|D(S)— KR +TI+TDS
Trong do:
Kr=kr , Klzl_(l_—R, Ko=Kr.Tp

Céc tham s6 kg T, Tphay Kg, K, Kp cta bo diéu khién PID dugc chinh

dinh mo trén co s& phan tich tin hi€u chu dao va tin hi¢u ra cua hé théng, chinh
xac hon la sai 1éch e(t) va dao ham cua sai 1éch %. So dd hé théng st dung bo

diéu khién PID c6 cac tham sd dugc chinh dinh theo phuong phap mo duge chi

ra ¢ hinh sau:

Bé chink
dinh mé

v
. Thiét bi
2,8 chinh dinh

L 4 L 4 L 4
B4 ditu | Déi
khign PID trerng

L J

L

Hinh 3.3.1.1. Phwong phdp chinh dinh mo tham s6 b diéu khién PID ciia Zhao, Tomizuka va
Isaka.
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% B§ chinh dinh mo I (chinh dinh KR).

Bo chinh dinh mo 1 ¢6 hai dau vao 14 sai 1éch e(t), dao ham sai 1&ch w.

Piu ra la gia tri chinh dinh Kg

o Pau vao 1 (sai 1éch e(t)): Chon dai sai 1éch va tip md nhu hinh sau:
IL
NE NS FS  FB
=
o0 S0 ol s 10 Hinh 3.3.1.2. Tdp mo dau vao 1, bé
chinh dinh Kr
de(t)
e  Daiu vao 2 (toc d6 sai léch dt ): Chon dai tée d6 sai 1éch va tap

mo nhu hinh sau:

de
g

-10 -5 1] _ 5 I
Hinh 3.3.1.3. Tdp mo ddu vao 2, bo chinh dinh Kg
Pau ra bo chinh dinh Kg c6 gid tri tir 0 dén 1000 va cé hai tap md nhu

hinh sau:

Er

™
i

[o 1m0

Hinh 3.3.1.4. Tdp mo dau ra, b chinh dinh Kg
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Luat chinh dinh Kg:

Luat diéu khién dé chinh dinh cac tham sé cia b diéu khién PID dugc
xay dung theo nguyén tic: tin hiéu diéu khién cang manh néu K cang 16n, Kp
va « cang nhd. Khi gia tri tuyét dbi cua sai léch cang lon can co tin hiéu diéu

khién manh dé dua sai 1éch nhanh vé 0. Luat chinh dinh Kg duoc xay dung trén

co so luat dieu khién néu trén va dugc cho trong bang sau:

de
dt

NB NS |ZE |PS |PB
NB | B S S S B
NS B B S B B
ZE | B B B B B
PS |B B S B B
PB B S S S B

Luat hop thanh 1a luat MAX-MIN, phuong phéap giai mo la phuong phap

diém trong tam.

% B0 chinh dinh m¢ 2 (Chinh dinh Kp).

B6 chinh dinh mo 2 cling ¢6 hai dau vao 1a sai léch e(t), dao ham sai léch

_d‘;(t‘) . Diu ra la gi tri Ko di chinh dinh.
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o Pau vao va dau ra cua bd chinh dinh mo 2 giong bo chinh dinh mo

1. Tuc 1a sai 1&ch e(t), dao ham sai Iéch % va dau ra Kp co dai gia tri va

ham thudc nhu b chinh dinh mo 1.

o Luat chinh dinh Kp: Luat chinh dinh Kp dugc xay dung tur luat diéu
khién chung: tin hiéu diéu khién cang manh néu Ky cang 16n, Kp va «
cang nho. Khi gia tri tuyét ddi cua sai 1éch cang 16n can c6 tin hiéu diéu
khién manh dé dua sai léch nhanh vé 0.

Trén co s¢ do, xay dung luat chinh dinh Kp nhu bang sau:

e
NB |[NS |ZE |PS |PB
e [NB|S |B |B |B |S
“I'NsTs (B (B [B S
ZE|S |S |B |s |s
PS|(s |B |B |B |sS
PB|S |B |B |B |S

Bang 4.3.1.2: Ludt chinh dinh Kbp..
o Luat hop thanh 1a luat MAX-MIN, phuong phap giai mo 1a phuong
phép diém trong tam.
% B0 chinh dinh m¢' 3 (Chinh dinh a ).
o Pau vao bo chinh dinh md 3 cing céc tip mo cua ching gidng nhu
dau vao cua bd chinh dinh 1 va 2.
o Pau ra cung cac ham thudc cua bo chinh dinh m¢ cho trong hinh

sau.
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Hinh 3.3.1.5. Pdu ra bé chinh dinh a
o Luat chinh dinh: Luat chinh dinh ¢ cho trong bang sau.

e
NB [NS |ZE |PS |PB
d [NB|S |M |B |M |S
® 'NsTs [Ms [Ms [MD s
ZE|S |S |MS |D s
PS (S |MS |MS |MD |S
PB(S |M |B |M |S

Bing 4.3.1.3: Ludt chinh dinh o
Luat hop thanh 1a luat MAX-MIN, phuong phap giai mo 1a phuong phap
diém trong tam.
3.3.2. Phwong phap chinh dinh mo hé so a.
o Noi dung phuong phép thé hién trong hinh sau:
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¥
¥
L

4

z 1. N 5{ | Db
5 i T, trong

™ Tps
FC

¥

Hinh 3.3.2.1. Phuirong phdp chinh dinh mo hé s6 o .

Trong so do trén, cac tham s6 ke, Ty, Tp duoc dua vao trudc khi hé théng
hoat dong. Tin hi€u ra u cia bo diéu khién PID duoc hiéu chinh sao cho phu hop
v6i dbi tuong diéu khién.

Tin hiéu dau ra cua bd diéu khién PID trude khi chinh dinh:

t
u(t) = koe(t) +_kr—P [e(@dz +kT, ge(t)
I 0
Tin hiéu dau ra cta bo diéu khién PID sau khi chinh dinh:
t
au(t) = ak.e(t) +a_kr—P [e(@)dz +ak,T, de(t)
10

k.t de(t
= akqe(t) +i G[e(r)dr +ak,T, #

(24
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Do d6 viéc chinh dinh tin hiéu u ¢6 thé coi nhu chinh dinh kp, T, Tp. Véi
mot hé sb « thich hop, s& c6 mot bo didu khién véi tham sd phu hop cho ddi
tuong on dinh.

Khau FC (Fuzzy Control) trong so dd trén c6 nhiém vu tao ra tin hiéu hiéu
chinh f, dé hiéu chinh hé sb ,, theo nguyén tic: néu sai 1éch cta hé thong cang
16n thi tin hiéu hiéu chinh cang nhé va nguoc lai, néu sai 1éch cua hé thong cang
nho thi tin hiéu hi¢u chinh cang 16n. Khau FC nhan 2 dau vao 1€iy ra tir bo diéu

khién PID 14 kee, va TD%(sai Iéch va dao ham sai léch da nhan thém cac hé 6

tuong Gng). Hé sd hiéu chinh « gém 2 thanh phan: thanh phan ban dau «, va
thanh phan hiéu chinh A« :
a=a,+Aa voi a,=1.
Khau « trong hinh 3.3.2.1. ¢6 chic ning tao ra tin hiéu diéu khién

Ug=a U. Tin hiu nay sé& truc tiép diéu khién d6i tuong.

o Thiét ké khau FC. N
Dai gia tri va cac tap mo cua dau NE N3 ZE| P3 FPB
vao 1.
» C
=200 -100 0 100 200
Hinh 3.3.2.2. Tdp mo ddu vao 1.
. . . jkL’L
Dai gia tr1 va cac tap mo cua
NE N3 ZE| P2 FPE
dau vao 2.
de
>t

=20 -10 0o 10 20

Hinh 3.3.2.3. Tdp mo dau vao 2.
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Dai gié tri va cac tap mo cua dau ra.

0 100
Hinh 3.3.2.3. Tdp mo dau ra.
o Luat chinh dinh: Luét chinh dinh 1am viéc theo nguyén tic: néu sai

léch cua hé théng cang lon thi tin hi€u hiéu chinh cang nh6 va nguoc lai,

néu sai I¢ch cua hé thong cang nho thi tin hiéu hi€u chinh cang 16n.

e
NB [NS |ZE |PS |PB
e [NB|S |B |B |B |S
“I'NsTs (B (B (B s
ZE|S |S |B |s s
PS(s |B |B |B |sS
PB|(S |B |B |B |S

Bang 3.3.2.4. Ludt chinh dinh hé sé o .

o Luat hop thanh 1a luat MAX-MIN, phuong phap giai mo 1a phuong
phap diém trong tam.
Do cac tap md dau vao va ra hai bén bang luat chinh dinh 1a dbi xtng nhau nén
« s& nhan gia trj nhu nhau véi cing mot do 16n nhung khéac du cia sai 1éch e(t).

Do do, ta chinh lai cac tdp mo vao ra va luat chinh dinh nhu sau:
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a U_:ll
= 4
0 10 20 o 0 om
et
Hinh 3.3.2.5. Tdp mo dau vao 1. Hinh 3.3.2.6. Tdp mo dau vao 2.
- ) E -
S M B
ot de |S |B B S
- dt
lq 100 B B S
Hinh 3.3.2.7. Tdp mo ddu ra thu gon B B S S

Bang 3.3.2.8. Ludt chinh dinh hé s6 o

3.4. GIOI THIEU VE CHIP PSOC SU DUNG TRONG BQ PIEU KHIEN
HIEN DAL

3.4.1. Gi6i thifu.
PSoC 1a mét tir viét tit cua cum tir tiéng Anh: Progammble System on

Chip, nghia 1a hé théng kha trinh trén mot chip. Cac chip ché tao theo “cong
nghé PSoC” 1a cac chip diéu khién thong minh voi tinh linh hoat cao, chi phi
cong nghé phuc vu nghién ciru va phat trién ban dau kha thap, gia thanh chip
thap, hd tro ki thuat tot voi phadn mém phat trién dé sir dung.

Hon nita, cOng nghé ndy c6 kha ning két ndi mém déo céc khdi chirc ning

v6i nhau hodc céc khoi chirc nang véi cac cong vao ra. Chinh vi vay ma chip
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PSoC c6 thé thay thé cho rat nhiéu chtrc ning nén ctia mot s6 hé théng vi xtr 1y
co ban chi bang mét chip don. Thanh phan cua chip PSoC bao gdom nhiéu khoi
s6 va khéi tuong tu ¢6 thé cau hinh dugc, mot vi xur 1y 8 bit, bd nhé chuwong trinh
(EEPROM) va bd nhd RAM kha 16n.

Pé lap trinh cho chip, nguoi sir dung duoc cung cidp mot phan mém lap
trinh riéng, cu thé v4i cac chip PSoC cua hing Cypress 1a phan mém PsoC
Designer. Ngoai ra, dé cai dat dugc chuong trinh diéu khién vao chip va c6 thé
str dung trinh g& r6i trong PSoC Designer thi nguoi st dung phai c6 mot Kit phét
trién (ICE) do hing Cypress san xuat. Phan mém phaét trién duoc xay dung trén
co s& hudng dbi tuong véi cau tric module hoa cac khéi chirc ning. Viéce lap
trinh cho chip nhu thé nao tuy thudc vao ngudi s dung thdng qua mot sb thu
vién chuan. Nguoi st dung thiét 1ap cau hinh trén chip chi don gian bang cach
mudn chip ¢ chitrc nang gi thi chon chirc niang d6 va dat vao khéi tai nguyén sb
hodc tuwong tu, hodc ca hai tuy theo tirng chirc nang (Phuong phép 1ap trinh kéo
tha). Viéc thiét 1ap ngt, thiét 1ap ché do hoat dong cac chan vao ra tuy thudc vao
nguoi st dung khi thiét ké va 1ap trinh cho chip PSoC.

Trong dé tai :” Thiét ké bo diéu khién hién dai ung dung trong cdng
nghiép” ctia Th.S Nguyén Trong Thang, tac gia sir dung chip PSoC CY8C27443
thudc ho CY8C27xxx.

3.4.2. Cac thong sb co ban ciia chip CY8C27443.

< Bo vi xir Iy v6i cdu tric Harvard.
e Tbc do cua bo vi xur ly 1én dén 24 MHz.
e Lénh nhan 8 bit x 8 bit, thanh ghi tich lay ACC la 32 bit.
e Hoat dong & téc d6 cao ma ning lugng tiéu hao it.

e Dai dién ap hoat dong tir 3.0 t&i 5.25V.

-51 -



o,

0

Dién &p hoat dong c6 thé giam xudng 1.0V khi sir dung ché d6 kich dién
ap.
Hoat dong trong dai nhiét 4o -40°C dén 85°C.
Cic khoi ngoai vi c6 thé dwoc sir dung doc 1ap hoiic két hop.
12 khéi twong tu cl thé duoc thiét 1ap dé 1am coc nhiém vu:
» Céc bd ADC 1én tdi 14 bit.
» Céac bo DAC Ién t6i 9 bit.
> Céc bo khuéch dai c6 thé 1ap trinh duoc hé sb khuéch dai.
> C4c bo loc va céc bo so sanh ¢ thé 1ap trinh dugc.
8 khéi s c6 thé duogc thiét lap dé 1am cic nhiém vuy:
> Céc bo dinh thoi da chic ning, dém su kién, dong ho thoi gian thuec,
bd diéu ché d6 rong xung c6 va khong cé dai an toan (deadband).
» Céac module kiém tra 16i (CRC modules).
> Hai bo truyén thdng nbi tiép khdng dong bo hai chiéu (UART).
> Céc bo truyén thong SPI Master va SPI Slave c6 thé cau hinh dugc.
> CO thé két n6i véi tat ca cac chan vao ra.
» B0 nh¢ linh hoat trén chip.
Khong gian bo nhé chuong trinh Flash tir 4K dén 16K, phu thudc vao timg
loai chip véi chu ki ghi x6a bd nhé Flash 14 50.000 lan
Khéng gian b nhd RAM la 256 bytes.
Chip c6 thé lap trinh théng qua chuan nbi tiép (issp).
B nhd flash ¢ thé dugc ndng cap ting phan.
Ché d6 bao mat da nang, tin cy.

C6 thé tao dugc khbng gian bo nh¢ flash trén chip 18n t6i 2,304 bytes.
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PSoC CY8C2Txxx Top-Level Block Diagram

Hinh 3.4.2. So d6 khoi cdu triic chip PSOC (cy8c27XXX)
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C6 thé 1ap trinh dwoc ciu hinh cho tirng chan caa chip.

Céc chéan vao ra ba trang thai str dung trigger schmitt.

Pau ra logic ¢6 thé cung cap dong 25ma véi dién trd treo cao hodc thip
bén trong.

Thay d6i dugc ngét trén timg chan.

Pau ra twong tu c6 thé cung cip dong t6i 40ma.

Xung nhip ciia chip c6 thé 1ap trinh dwoc.

Bo tao dao dong noi tai 24/28mhz (d6 chinh xac 2,5%, khong can thiét bi
ngoai).

CO6 thé luya chon bo tao dao dong ngoai 1én td1 24mhz.

Bo tao dao dong thach anh 32,768 khz bén trong.

Bo tao dao dong téc do thap bén trong sir dung cho watchdog va sleep.
Ngoai vi dwoc thiét 1ap sin.

Bo dinh thoi watchdog va sleep phuc vu ché d6 an toan va ché do nghi.
Module truyén théng i2c master va i2c slave toc do 1én toi 400khz.
Module phat hién dién ap thap dugc cau hinh boi nguoi str dung.

Cong cu phat trién.

Phan mém phét trién mién phi (psoctm designer).

Bo 1ap trinh va md phong véi day du chirc nang.

Mu phong & toc do cao.

3.4.3 Uu diém, nhwoc diém ciia chip psoc.
< Uu diém

Tich hgp cpu, ram, rom va cac ngoai vi thoi gian thyc (adc, dac, timer,
counter, cac cong vao ra da chiic ning, cic cong truyén thong ...) trén mot
chip.

Ca tai nguyén phan ctng va phan mém cua chip déu co thé thay dbi trong
qué trinh hoat dong.
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Cé tinh linh hoat cao, chi phi cong nghé phuc vu nghién ctru va phat trién
ban dau khé thip, gia thanh chip thip, hd tro ki thuat tt véi phan mém
phat trién d& s dung. kha ning phat trién cac san phdm mdi nhanh, dé
dang mo rong cac chlrc nang mai sau nay.

Thu gon kich thudc san pham, han ché cac chip chuyén dung h trg.

Ha gia thanh san pham, day nhanh viéc dua san pham ra thi trudng.

Cho phép lap trinh cac thuat xt 1y phtc tap mot cach dé dang bang ngon
ngir ¢ hodc assembly.

C6 kha ning tai cdu hinh (reconfiguration) tao thanh nhiéu loai chip co
chtrc nang khac nhau trén mot chip ¢ nhiing thoi diém khac nhau trong
mot ing dung.

C6 kha nang xir Iy hon hop dit liéu twong tu va sb.

Nhuwoe diém: bén canh nhitng tinh ning wu viét trén, chip psoc van ton tai
nhimg nhuoc diém sau:

Thoi gian chuyén d6i tin hiéu tir tvong tu sang sb (adc) con kha 16n (nhat
1a b adc ¢6 do rong bit 16n) va phu thudc nhiéu vao cpu — m8c.

Khong hd tro giao tiép voi bd nhé ngoai.

Khong thé st dung toan bd cac tinh nang mot lic do han ché vé khong
gian chura tai nguyén.

Tat ca cac chan vao ra déu str dung chung mdt ngat.
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Chuong 4:

THIET KE HE THONG TRUYEN PONG PIEN PONG CO
MOT CHIEU KiCH TU SONG SONG SU DUNG BO PIEU
KHIEN VAN NANG

4.1. PAT VAN PE
Mot hé truyén dong dién duoc cAu thanh béi cac bod phan chinh d¢ la:

B0 diéu khién.

e B0 bién doi.
e Pong co chap hanh.
e Co ciu phan hoi.

Bang viéc dua cac thuat toan logic mo vao chuong trinh cia vi diéu khién,
Th.S Nguyén Trong Thing di nghién ctru va ché tao thanh cong bd diéu khién
van ning su dung chip PSoC CY8C27443 thudc ho CY8C27xxx dé diéu khién
tbc do dong co 1 chiéu bang phuong phéap thay d6i dién ap phan tmg cip cho
dong co.

Trong dd an nay em xin dugc trinh bay vé tinh toan, thiét ké ché tao mot
hé truyén dong dién mot chiéu hoan chinh ung dung bo diéu khién van nang cua
Th.S Nguyén Trong Thang.

4.2. THIET KE BQ BIEN POI CONG SUAT VA KHAU PHAN HOI CHO
HE THONG.

4.2.1. Thiét ké b chinh luu tao dién 4p ngudn.

Pong co dién mot chidu kich tir song song véi cac thong sb co ban:

Pim = 0,5 Kw Uim = 120 V
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lim = 4,2A n = 2500 v/p

Tir gié tri dién ap dinh murc ctia dong co ta chon phuong an cap ngudn cho
dong co st dung bo chinh luu 1/2 chu ky dung diode chinh luu truc tiép tir dién
ludi 220V ~ xudng dién ap 130V DC cip ngudn cho dong co cong suét ca tu loc
ngudn dung diode coéng suit.

Dién 4p sau chinh luu 1/2 chu ky dung diode cong suét:
Ui, = 0,45U, = 0,45.220 = 99 (V)
Io = ls=4,15A

Pién 4p nguoc 16n nhat dit 1én diode:
U, =+2U, =4/2.220=311(V)

Tt cac tinh toan trén ta chon loai diode cong suét co dong chiu t8i da I
= 30A, dién ap nguoc t6i da Uy < 800V.

Do Ia chinh Iuu 1/2 chu ky nén dién &p sau chinh luu ¢6 d6 dap mach cao,
vi li do d6 ta st dung thém tu loc ngudn dé san phang dién ap sau chinh luu
nham ting chit lugng cho bo ngudn.

Tu cong suat chon loai SH.CAPACITOR cép dién ap 500V, dién dung
20uF.

So d6 nguyén 1y bo chinh luu:

2208~ /7 130V DC

Hinh 5.2.2.1 So' d6 nguyén Ii bé chinh luu
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Khi lam viéc vo1 dong dién c6 dong dién chay qua trén van c6 sut ap, do
d6 c6 ton hao cong suat Ap, ton hao ndy sinh ra nhiét dét néong van ban dan. Mt
khéc, van ban dan chi dugc phép lam viée dudi nhiét do cho phép T¢pnao do, néu
qua nhiét ¢ cho phép thi cic van ban dan sé& bi pha hong. Dé van ban dan lam
viéc an toan, khong bi choc thung vé nhiét, ta phai chon va thiét ké hé théng toa

nhiét cho van.
Ton thit cong suat trén van:
Ap = AU . 1, = 6 .4,15 = 24,9 (w)
Dién tich bé mit toa nhiét:
Sm = Ap/ Ky . 7)
Trong do:
Ap - ton hao cong suét (w)
T - d0 chénh léch so v&1 mdi truong.

Chon nhiét d0 moi truong Ty = 40°C. Nhiét d6 lam viéc cho phép cua
Diode T, = 125°C. Chon nhiét d¢ trén canh toa nhiét Ty, = 80°¢c

7= Ty-Tm = 40°¢c
Km hé s toa nhiét bang ddi luu va bic xa. Chon Ky, = 8 w/im?.°C]
Vay: s, = 0,0778 (m?)

Chon loai canh toa nhiét c6 8 canh, kich thuéc mdi canhax b =8 x 6,5

(cm x cm).
Téng dién tich toa nhiét cua canh:

S =8.2.8.65 = 832 (cm?)
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4.2.2. Thiét ké mach chuyén déi cong suit.

Trong hé truyén dong dién, bo chuyén d6i cong suét c6 tac dung nhan tin
hiéu diéu khién tir bo diéu khién va dua ra nhirng tac dong dén co cdu chip hanh
theo nhitng phuong an dugc dinh sin ( thay doi dién ap phan tng, thay tir thong,

dao chiéu quay...)

Bo diéu khién van ning phat ra tin hiéu xung PWM dé diéu chinh van
dong luc thay doi dién ap cdp cho phan ung dong co, dong thoi cp tin hiéu

quyét dinh chiéu quay ctia dong co.

Trong d6 an nay em lya chon thiét ké hé Xung 4p — Pong co sir dung
phuong phap xung ap mach don dé diéu chinh dién ap cép cho phan tGng dong

CO.
% Tinh toan lya chon van djng lyc:
Dién ap sau chinh luu U, = 130V.
Gia tri dién ap dinh Uy, = 311V.
Dong lam vi¢c dinh mtrc ciia dong co Iy, = 4,2A
Tan s6 bam xung PWM tir bo diéu khién

Tu céc thong s6 trén ta chon van cho bd bién ddi sir dung IGBT loai

FGA25N120AND véi cac thong sb trong bang sau:
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TO-3P E
G CE
Absolute Maximum Ratings . -25c unless otherwise noted
Symbol Description FGA25N120AND Units
Vees Collector-Emitter Voltage 1200 \
VGEs Gate-Emitter Voltage +20 V
| Collector Current @Tg= 25°C 40 A
C Collector Current @ T =100°C 25 A
lem (1) Pulsed Collector Current 75 A
Ig Diode Continuous Forward Current @ Te =100°C 25 A
lEm Diode Maximum Forward Current 150 A
Pp Maximum Power Dissipation @Te= 25°C 310 W
Maximum Power Dissipation @ Tg =100°C 125 W
T, Qperating Junction Temperature -55 to +150 °C
Tstg Storage Temperature Range -55 to +150 °C
T Maximum Lead Temp. for soldering 300 c
L Purposes, 1/8” from case for 5 seconds
Thermal Characteristics
Symbol Parameter Typ. Max. Units
Rgyc(IGBT) Thermal Resistance, Junction-to-Case -- 0.4 ‘C/W
Rg,c(DIODE) | Thermal Resistance, Junction-to-Case - 2.0 °C/w
Raua Thermal Resistance, Junction-to-Ambient -- 40 ‘CW
Electrical Characteristics of DIODE - - zs:c unisss otnsnwiss notes
Symbol Parameter Test Conditions Min. | Typ. | Max. | Units
W Diode Forward Valt Ip =25A Te® 257 — 2.0 30 A
FM iode Forward Voltage =25 Te= 1257C - 21 —
: Diode R R o c= 25°C - 235 350
- iode Reverse Recovery Time Te= 125°C — 300 — ns
Dicde Peak Reverse Recovery Ip = 254 Tg= 25°C - 27 40 "
" Current difdt=200A/us Te= 125%C - 31 -
) c= 25°C - 3130 | 4700
Qe Dicde Reverse Recovery Charge — — — n
= 125°C - 4850 -
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Electrical Characteristics of the IGBT .- zs:c unses atrerwiss notes

Symbol | Parameter | Test Conditions Min. | Typ. | Max. | Units
Off Characteristics
BVees Collector-Emitter Breakdown Voltage Ve = 0V, lg = 3mA 1200 - - W
—‘-?'«CES-’ Temperature Coefficient of Breakdown Vg = OV, Ig = 3mA _ 0.6 _ VIEC
J \oltage

lces Collector Cut-Off Current Veg = Vegs, Vg =0V - - 3 maA
lges G-E Leakage Current Vae = Vees: Ve =0V - - +100 nA
On Characteristics
VGEflll'l G-E Threshold VD“BQE ||: = 25mA., VCE = VGE 3.5 b5 7.5 A"

lp= 28R, Vgg =15V - 2.5 3.2 v
Vegean Collec[gr to Emitter I_,: = EEA_. Ve = 15V, _ 29 _ v

[=at) Saturation Voltage o =125°C

lg=40A, Vge=15V - 3.1 - v
Dynamic Characteristics
Cias Input Capacitance Ve = 30V Vg = 0V, - 2100 - pF
Coas QOutput Capacitance f=1MHz - 180 -- pF
Crae Reverse Transfer Capacitance - 80 - pF
Switching Characteristics
tdtan) Turn-On Delay Time - 60 - ne
t Rise Time - &0 - ns
bjatn Turn-Off Delay Time Vee =600V, I = 254, - 170 - ns
" Fall Time Rg = 100, Vge = 15V, - 45 80 ns
Ean Turn-0On Switching Loss Inductive Load, T = 25°C - 4.8 7.2 rrid
E.p Turn-0Off Switching Loss - 1.0 1.5 i
Eie Total Switching Loss - 8.7 8.7 md
ldian) Turn-On Delay Time - 60 - ns
A Rise Time - 60 - ns
Lot Turn-Off Delay Time Vep =600V, I~ = 25A, - 180 —~ ns
[ Fall Time Rg = 1061 Vg = 15V, - 70 - ns
Ean Turn-On Switching Loss Inductive Load, T = 125°C - 5.5 - md
Eqfr Turn-Off Switching Loss - 1.4 - .
Eje Total Switching Loss - 6.9 - .
Q. Total Gate Charge _ . - 200 300 nc
O:E Gate-Emitter Charge ﬁCE ;E;EE;V lg = 254, - 15 23 nc
Qg Gate-Collector Charge BEC T -~ 106 | 160 nc
Ly Internal Emitter Inductance Measured Smm from PKG - 14 - nH

Bdng 4.2.2.1. Bang théng s6 kj thudt IGBT FGA25N120AND

¢ Tinh toan bao vé cho van dong luc:

Ton that cong suat trén van:

Ap = AU .1, =0,6.4,15 = 2,49 (W)
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Dién tich bé mat toa nhiét:
Sm = 4pl/ (K, . 7)

Chon nhiét do méi trudng Ty = 40°C. Nhiét d6 lam viéc cho phép cua
Diode T, = 125°C. Chon nhiét d6 trén canh toa nhiét Ty, = 80°¢c

7= Ty-Tm = 40°c
ChonKp, = 8[w/m?.°C]
Vay: s, = 0,00778 (m?)
Chon loai canh toa nhiét c¢6 8 canh, kich thuécaxb =5x5 (cm x cm).
Tong dién tich toa nhiét ciia canh:
S = 8.2.55 = 400 (cm?)
% Thiét ké mach di¢u khién kich mé cho IGBT.

e So d6 thiét ké mach phat xung mo cho IGBT

DIODE_5A

R11 =
= = 2.2k

Hinh 4.2.2.2. Mach kich mo cho IGBT
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Tin hiéu hiéu diéu khién dang xung PWM tur bo diéu khién cép dén chan 1
ctia opto 4N35, déy 14 loai foto quang c6 tan sb hoat dong cao 1én téi IMHz, linh
kién nay rét thich hop trong mach kich mo IGPT nham tac dung cach ly mat diéu
khién va mat dong luc.

Duéi day 1a thong s k¥ thuat cua linh kién 4N35 14y tir datasheet cung
cap boi nha san xuit:

Absolute Maximum Ratings

Storage Temperature, Tg —55°C to +150°C
Operating Temperature, Ta —55°C to +100°C
Lead Solder Temperature, max. 260°Cfor 10 s
(1.6 mm below seating plane)

Average Forward Current, If 60 mA

Reverse Input Voltage, Vg 6V

Input Power Dissipation, P 100 mwW
Collector Current, Ig 100 mA
Collector-Emitter Voltage, Vceo 30 vV
Emitter-Collector Voltage, Veco 7V
Collector-Base Voltage, Vego 70 vV

Collector Power Dissipation 300 mW

Total Power Dissipation 350 mW
Isolation Voltage, Viss (AC for 1 minute, R.H. = 40 ~ 60%) 3550 Vrms

Electrical Specifications (Tp =25°C)

Parameter Symbol  Min. Typ. Max. Units Test Conditions
Forward Voltage VE - 1.2 15 \V lF=10mA
Reverse Current In - - 10 LA Vp=4V
Terminal Capacitance C: - 50 - pF V=0,f=1KHz
Collector Dark Current lceo - - 50 nA Vee=10V, lg=0,Ty =25°C

- - 500 UA Vee=30V,Ig=0,Ta=100°C
Collector-Emitter Breakdown Voltage BV¢eg 30 - v le=0.1mA,lg=0
Emitter-Collector Breakdown Voltage BVeco 7 - - V le=10pA, lg=0
Collector-Base Breakdown Voltage BVeeo 70 - - v lc=0.1mA,Ig=0
Collector Current I 10 - - mA le= 10 mA
*Current Transfer Ratio CTR 100 - - % Veg=10V
Collector-Emitter Saturation Voltage  Vegisey  — - 0.3 ) IF=50mA, Ig=2mA
Response Time (Rise) tr - 3 10 us Vee=10V, lg=2mA
Response Time (Fall) 1 - 3 10 us R =100Q
Isolation Resistance Riso 5x 100 1x101 - Q DC 500 V

40 ~60% R.H.

Floating Capacitance Ct - 1 25 pF V=0,f=1MHz

Bang 4.2.2.2. Théng s6 kj thudt opto 4N35
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Tin hiéu xung PWM tir chén 4 cta opto 4N35 dugc dua qua 1 ting khuéch
da tin hi¢u su dung transistor D468, day cting 1a mot loai transistor co tan s 1am
viéc tuong ddi cao thuong dugc st dung dé khuéch dai tin hiéu m& van trong cac

mach bam xung PWM.
< Thiét ké mach dao chiéu quay dong co.

O day em lya chon phuwong an dao chiéu quay dong co bang giai phap dao
chiéu dién ap phan tmg cap cho dong co.

Tin hiéu dao chiéu quay cho dong co cap ti bd diéu khién dudi dang logic
murc cao dugce dua qua 1 opto PC817 nham cach ly mat diéu khién sau d6 dua t6i
1 ting khuéch dai str dung transistor A1815 cip ngudn cho cudn hut role Omron
dong cac cip tiép diém dao chiéu dién 4p cap cho phan tng dong co.

Dudi day 1a so d thiét ké cho mach dao chiéu dong co:

vDC
LS1

J3
vCe 4 OUT PWHM
? = dor.
— 43
|
INV_PW - D1 B!
= VCC i
W} BO1 1
“w hy PCB17 MOTOR Z
"’ 1N4007
RELAY DPDT
RE
' a4
VP E D468

680

R9
4.7k

Hinh 4.2.2.3. So do thiét ké mach diéu khién ddo chiéu quay dong co
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% Thiét ké khau phén hoi toc dj.

Khau phan hoi toc do0 xem

Théu
” bc do : 5 kinh
st dung encoder do toc do.nguyén i\;%on | B6 phan tich
1y 1am viéc ctia encoder nhu sau: é quang
Céu tao (hinh v&)
Gom mot ngudn sang va ‘ ~ )

mdt bd phan phan sinh quang co

thé 1a diot quang hoic Tranzitor
Hinh 4.2.2.4: Nguyén tac cdu tao chuyén doi

quang. quang hoc

Dia quay dugc dat gitra hai
phan tr trén. CAu tao cua dia c6 thé lam bang vat liéu trong subt va co nhimg
mang chin anh sang grfm déu nhau hoic nguoc lai dia co thé 1am béng vat liéu
khong cho 4nh sang chiéu qua trén chu vi ctia dia ngudi ta tao ra nhitng (13, khe)
c6 khoang cach déu nhau theo chu vi.

Bo phan phan tich nhan dugc lugng 4nh sang dugc didu khién boi dia
quay, s€ tao ra moét tin hiéu dién co tan s ty 1€ voi tbc do quay con bién do doc
1ap véi van tbe. Khoang do van tbe phu thuoc:

e Mot mit s6 1an gian doan trén dia (sd phan tir danh dau).
e Mot mat do bang thong ctia bo phan tich va mach di¢n di kém.

Cu thé trong mé hinh nay em st dung encoder ctia Sharp san xuét, loai
nay c6 do phan giai 100 xung/vong, dién ap cap ngudn 5V, gom 2 tin hiéu xung
riéng biét A & B dé xac dinh chiéu quay cta dong co.

Truc quay cia encoder dugc két ndi véi truc dong co thong qua hé thong
buli - curoa véi ty 1¢ truyén 1:4, nham 1am giam téc d6 quay cua encoder gitp

tang do chinh xac cho khau phan hoi
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< Thiéet ke b nguon cho mach dieéu khién.

J4

D3

VCC

12VAC

c1

1 s
o2 [ 1oonF
! 470UF/25V L M7812CITO I =

470uF/16V

DIODE BRIDGE )

Hinh 4.2.2.4. So do thiét ké mach nguén cho mach diéu khién mé IGBT va mach diéu khién

ddo chiéu quay dong co

Pién ap xoay chiéu 12V qua cau diode chinh luu thanh dién 4p mot chiéu

dua qua IC 6n ap loai LM7812C/TO 6n dinh dién ap 12VDC cip ngudn cho cac
linh kién trong mach diéu khién.

¢ Hinh anh thyuc t€ mach chuyén doi cong suat:

Hinh 4.2.2.5. Mach mo IGBT
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Hinh 4.2.2.6. Béng co mét chiéu sir dung trong mé hinh thuc té
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KET LUAN

Trén ddy em d3 trinh bay tat ca nhiing co so 1y thuyét xoay quanh dé tai
“Thiét ké hé truyén dong dién mot chiéu diéu chinh tbc do dong co tng dung bd
diéu khién van nang” ma ban than em da thu thap duogc, tur do ché tao thanh cong
va dua hé théng vao hoat dong nhu mot bai thi nghiém thuc té vé hé truyén dong
dién mot chiéu. Sau khi hoan thanh dd an nay di giup em dat duoc nhimg van dé
Sau:

e Tim hiéu duoc cac phuong phap diéu chinh tdc d6 dong co mot chiéu.
e Tim hiéu duogc bo diéu khién van nang xay dung trén nén vi diéu khién

PSOC.

e Thiét ké hé thong truyén dong dién dong co mot chiéu sir dung bo diéu
chinh van nang.

Véi von kién thire con han hep ciia ban than, cong thém nguon tai liéu co
nhitng han ché nhét dinh ma do 4n nay khong tranh khoi nhiing thiéu s6t. Em rat
mong nhén duogc y kién gop ¥, cling nhu nhiing 15i nhan xét tir phia cac thay co
gido trong bd mon va cac ban sinh vién, dong nghiép dé do an nay dugc hoan
thién hon.

Em xin cam on...!!!
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