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LOI NOI PAU

Trong qué trinh san xuét va trong cac cong trinh xay dung hién dai, cac
hé thdng truyén dong dién ludn duoc quan tdm nghién ctru dé nang cao chat
lwgng san pham.

Khi n6i dén truyén dong dién thi nguoi ta quan tdm nhat do6 1a dong co
dién va viéc phanh ham dong co dién mot cach nhanh chéng phu hop véi yéu
cau caa hé thong hoic trong qué trinh hoat dong xay ra su co.

Do ¢6 nhiéu wu diém ca vé kinh té 1an k¥ thuat nén dong co khong
dong bod ngay cang duogc str dung pho bién trong cong nghiép ciing nhu doi
séng sinh hoat hang ngay. Vi vay viéc hdm dong co khong dong bo 1a mot
trong nhitng van dé quan trong.

Xuat phat tir nhitng van dé trén va trong khudn khé do6 an tot nghiép em
da duoc giao dé tai:” Nghién ciru xay dung mé hinh him déng ning dong
co di b ba giai doan co hiéu suat cao”.

Noi dung d6 &n bao gom ba chuong:

Chuong 1: Pong co khong déng bo va cac phuong phap ham

Chuong 2: Him ddng ning ba giai doan dong co khong dong bo

Chuong 3: Thiét ké va lap rap hé thong hdm dong ning ba giai doan

Em xin chan thanh cam on céac thay cd trong bé mén, cac ban cing 16p
va giao vién huéng din GS.TSKH Than Ngoc Hoan di giup d& em rat nhiéu

trong qua trinh lam dd an.



CHUONG 1.

PONG CO KHONG PONG BO
VA CAC PHUONG PHAP HAM

1.1. MO PAU

Pong co dién khong dong bo (di bd) dwoc st dung rat rong réi trong
thuc té. Co thé 1a loai mot pha, hai pha hodc ba pha nhung phan lén 1a st
dung may dién di bo ba pha. Cong suat c6 thé tir vai KW cho téi hang trim
KW va c6 dién ap tir 100V dén 6000V.

Uu diém ndi bat cua loai dong co nay la: CAu tao don gian, dic biét Ia
déng co rotor 1ong s6c; so véi dong co mot chiéu dong co khong ddng bo co
gia thanh ha, van hanh tin cay, chic chan. Ngoai ra dong co khong dong bo
ding truc tiép ludi dién xoay chiéu ba pha nén khéng can trang bi thém cac
thiét bi bién d6i kém theo.

Nhuoc diém ciua dong co khong dong bo 1a diéu chinh tée d6 va khdng
ché cac qua trinh qua do kho khan, riéng d6i véi dong co rotor 10ng s6¢ ¢6 cac
chi tiéu khai dong xau hon.

1.2. CAUTAO

May dién quay no6i chung va médy dién khong déng bo noi riéng gom
hai phan co ban: phan quay (rotor) va phan tinh (stator). Khoang cach giira
phan tinh va phan quay 1a khe ho khdng khi.[1]

1.2.1. Cau tao cia Stator

Stator gdm hai phan co ban: mach tir va mach dién.



Hinh 1.1: CAu tao dong co khong dong bo.[1]
a. Mach tur:

Mach tir cia stator duoc ghép bang cac 14 thép k¥ thuat dién c6 chiéu
day khoang 0,3-0,5mm, duogc cach dién dé chdng dong fuco. L4 thép stator c6
dang hinh tron phia trong duoc xé ranh. Pé giam dao dong tir thong, sb ranh
stator va rotor khong duoc bang nhau. Mach tir duoc dit trong vo may.

O nhitng may c6 cong suat 16n, 18i thép duoc chia thanh ting phan va
duoc ghép lai véi nhau thanh hinh tru bang cac 14 thép nham ting kha ning
lam mét cho mach tir. Vo may duoc lam bang gang dtic chic chan, trén vo méy c6
thém cac duong gan tan nhiét dé ting dién tich tan nhiét. TUy theo yéu cau ma vo
may c6 dé gan vao bé may hay Ién san nha hozc vi tri 1am viéc, nhimg dong co
cong suét 1on thi trén dinh c6 gan thém madc gidp di chuyén thuan tién hon. Ngoai
V& may con ¢6 nap may, trén nap may cé gia do 6 bi. Trén vo may c6 hop dau day
va mot tam bang ghi thdng tin chi tiét vé dong co.

b. Mach dién:

Mach dién 1a cac day quan lam bang day dan dién dugc boc cach dién
va dit trong cé4c ranh cua 16i thép. Dong dién xoay chiéu ba pha chay trong ba
day quan ba pha stator sé& tao ra tir truong quay. Day quan bap ha c6 thé ndi
sao hoac tam giac.[1]

1.2.2. CAu tao caa rotor
a. Mach tur:
Ciing giébng nhu mach tir stator, mach tir rotor gém céc 14 thép k¥ thuat

dién duoc cach dién véi nhau va dugc dap rdnh mat ngoai ghép lai, tao thanh



cac rinh theo hudng truc, ¢ gitra c6 16 dé ga lap truc. Ranh cua rotor c6 thé
song song véi truc hodc nghiéng di mot goc nhat dinh nham giam dao dong tir
thong va loai trir mot sé séng bac cao. O nhitng may c6 cong suat 16n rotor
con duoc duc cac ranh théng gi6 doc than rotor.

b. Mach dién:

Mach dién rotor caa may dién khong dong bo thudng cé hai kiéu: rotor
16ng sdc (rotor ngan mach) va rotor day quan.

Rotor 16ng sdc trong cac ranh cua I8i thép rotor dat cac thanh dong
(hodc nhém), cac thanh dong thuong duoc dat nghiéng so voéi truc, hai dau noi
ngan mach bang hai vong dong (hodc nhdm) tao thanh 16ng.

Rotor day quan gom I3i thép va day quan. L&i thép do cac 14 thép ky
thuat dién ghép lai tao thanh céc ranh hudng truc. Trong rénh 18i thép rotor
dat day quan ba pha. Day quan thudng duoc ndi sao, ba dau ra ndi véi ba dau
tiép xuc bang ddng (vanh truot), dugc ndi véi ba bién tro ngoai dé diéu chinh
tbc do va mo may.[1]

1.3. NGUYEN LY LAM VIEC CUA MAY PIEN KHONG PONG BQ

Pé xét nguyén Iy 1am viéc ciia may dién di bo, ta 1ay moé hinh may dién
ba pha gém ba cudn day dit cach nhau trén chu vi may dién mot géc 120°,
rotor 1a cudn day ngan mach. Khi cung cap vao ba cuon day ba dong dién cua
hé théng dién ba pha c6 tan s f; thi trong may dién sinh ra tir trudng quay véi
téc do 60f,/p. Tur truong ndy cat thanh dan caa rd to va stato, sinh ra & cudn stato
sdd tu cam e; va cudn day r6 to sdd cam tng e, c0 gid tri hiéu dung nhu sau:

E: = 4,44W D1 Keqs (1.1)
E, = 4,44\W,D,foK4 (1.2)

Do cuon rd to kin mach, nén s& c6 dong dién chay trong cac thanh dan

cua cudn day nay. Su tac dong twong ho gitra dong dién chay trong day dan

rotor va tir truong, sinh ra luc d6 1a ngiu lyc (hai thanh dan nam cach nhau



duong kinh rotor) nén tao ramd men quay. M& men quay cd chiéu day stato

theo chiéu chdng lai su tang cua tir théng moc vong véi cudn day. [1]

Hinh1.2: So d6 nguyén ly hoat dong cua dong co khong ddng bo

Nhung vi stato gan chat con rotor lai treo trén 6 bi, do d6 rotor phai
quay véi tée do n theo chiéu quay cua tir truong. Tuy nhién tée do nay khong
thé bang toc d6 quay cua tir truong, boi néu n = ng thi tir truong khong cat cac
thanh dan nita, do d6 khong ¢ sdd cam tng, E,= 0 dan dén I, = 0 va momen
quay ciing bang khéng, rotor quay cham lai, khi rotor cham lai thi tir truong
lai cat c4c thanh din, nén c6 sdd, co6 dong va momen nén rotor lai quay. Do d6
tbc d6 quay cua rotor khac téc do quay cua tir trudng nén xuat hién do truot
va dugc dinh nghia nhu sau:

s= """ 1009 (1.3)

ntt
Do d6 téc d quay cua rotor c6 dang:
n=ng(l-5) (1.4)
Do n # ng nén (ng- n) 1a tbc do cat cac thanh dan rotor cua tir truong quay.
Vay tan s bién thién caa sdd cam ang trong rotor biéu dién boi:

f2= ('tt—n):&.(ln_n):nttp.ntt_n:Sfl (15)
60 n 60 60 n

tt tt



Khi rotor c6 dong I, né ciing sinh ra mét tir truong quay véi toe do:
60f, 60sf
ntt2 = : = - zsntt (16)
p ntt

So véi mot diém khong chuyén dong cua stato, tir trudng ndy s& quay véi toc do:

Nios = N2 + N = S.Ng + N = S.Ng + N (1-S) = Ny (1.7)
Nhu vay so véi stato, tir truong quay caa rotor ¢ clng gié tri véi toe do quay
cua tu truong stato.
1.4. PHUONG TRINH PAC TiNH CO[2]

Pé thanh lap phuong trinh dic tinh co ciia dong co khong dong bo ta
dua vao so do thay thé véi cac gia thiét sau:
- Ba pha cta dong co 1a dbi xang.
- Cac théng sé cua dong co khong doi nghia 1a khong phu thudc vao
nhiét do, dién tro rotor khéng phu thudc vao tan sé dong dién rotor, mach tir
khong bio hoa nén dién khang X, X, khong doi.
- Tong dan mach tir hoa khong thay ddi, dong dién tir hda khong phu
thugc vao tai ma chi phu thude dién ap dat vao stator dong co.
- Bo6 qua céc ton that ma sét, ton that trong I3i thép.

- Dién 4p ludi hoan toan sin va doi xung ba pha.

L 4

U
Hinh 1.3: So d6 thay thé mot pha cua dong co khong dong bo.

Trong do:

Us : Tri s6 hiéu dung dién &p pha stator



l1, 15,1, : Dong stator, dong dién rotor da quy ddi vé stator va dong dién tir
hoa.

R:, R 1, R, : Cac dién tré tac dung cua cudn day stator, cia mach tir héa va cua
rotor quy doi Vé stator.

Xu Xis, X252 Dién khang mach tr hoa, di¢n khang tan stator va dién khang tan

rotor dd quy doi vé stator.

Phuong trinh dic tinh co cua dong co khong dong bo:

3U%R;
M= Ff;/ 2 (1.8)
a)sHRl +SZJ+ xfm}
Do truot téi han
/
Sth = iﬁ (1.9)
1 + nm
Momen t&i han
3U 2
My, f (1.10)
20, €, + (RZ + X2

n

Ndm

Sth

MdmMnm Mth
o M

Hinh 1.4: Dic tinh co cia dong co khong dong bo.



1.5. CAC PHUONG PHAP HAM PONG CO KHONG PONG BO[2]
DPong co dién khéng déng bo co ba phuong phap him co ban:
1.5.1. Ham tai sinh
Ham tai sinh xay ra khi:
- Ngudn cung cip co tan sé ¢d dinh (tai thé ning): Pong co dudi tac
dung cua tai thé ning 1am nd quay nhanh hon toc d6 dong bo cuaa tir truong
quay ctia nguon AC cung cap. Pic tinh o(M) cho biét dong co lam viéc & ché
d6 may phat, co ning dugc bién thanh dién nang tra vé nguon. Moment ham
c6 tac dung giit cho van toc dong co khong ting 1én mot gid tri xac dinh va cé
thé dimng dong co.
- Ngudn cung cap co tan sb diéu chinh duoc: Nhitng dong co khong
dong bo diéu chinh téc do bang phuong phép thay doi tan s6 hoic s doi cuc
khi giam toc d6 cd thé thuc hién hdm tai sinh. Bang cach diéu chinh tan sb
ngudn thap hon van toc dang 1am viéc caa dong co, dong co s& chuyén sang
ché d6 ham tai sinh trong dic tinh 1am viéc méi. Do tan sé nguon c6 thé diéu
chinh dén triét tiéu nén phuong phéap nay c6 thé dung dé ham.
Piéu kién dé hoat dong 1a nguon phai diéu chinh tan sé duoc (bién tan) va
ngudn phai cé chire ning nhan ning luong tir tai dwa nguoc Ve.
Do truot khi xay ra ham tai sinh:

<0 (1.11)

Ws—W

w =
ts Ws

Moment ham tai sinh:

3 U? R/
M=2 B (1.12)
Wg (RS+§ 2+(XS+X’7‘)2 Sts

10



w M w
+ +
g5
1
Pham i I
ham 13i sinh
Mc 2 E|

Hinh 1.5.1: Ham téi sinh v&i ngudn &p ¢ dinh.

Fd
£
{ w M
FPham wi
ham tdi sinh T‘“-)
!
0 Mdm M

Hinh 1.5.2: Ham téi sinh véi ngudn c6 tan sb thay doi.

1.5.2. Ham ngugcC

Xay ra khi:

a) Ham nguoc bang cach dua dién trg phu 16n vao mach rotor:
bong co dang l1am viéc & diém A, ta dong thém dién tré hdm I6n
(Rnn> = Ryr>) vao mach rotor, lic ndy moment dong co giam(M<M_) nén dong
co giam toc do do suc can cua tai. Pong co s& chuyén sang diém B rdi C va néu
tai 1a thé ning thi dong co s& lam viéc on dinh ¢ diém D, doan CD 1a doan ham
nguoc. Pong co lam viéc nhu mot may phat mac ndi tiép vai ludi dién.

Voi:

Ry+R;fs

Sth = (1.13)

Xnm

11



Hinh 1.6.a) So db ndi day dong co di bo khi Rog.
b) Pac tinh ham nguoc khi Ryt

b)  Ham nguoc bang cach dao chiéu tir truong stator:

Khi dong co dang 1am viéc & diém A, ta d6i chiéu tir trudng stator (dao
2 trong 3 pha stator dong co). Lac dao chiéu, vi dong dao chiéu Ién nén phai
thém dién tré phu vao dé han ché viéc qua dong cho phép (Igcn < I.,), NéN
dong co s& chuyén sang diém B, C va sé& lam viéc xé&c 1ap & D néu phu tai ma
sat , nhung néu |a phu tai thé nang thi dong co s& lam viéc xac lap ¢ diém E.

BC la doan thyc hién ham nguoc.

Véi:
Ry+Rj ¢ 3U5f
nm 0 nm
S — (l)o_(l)> 1
Wo

12
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BII\"- Q__ [ A(dfe)

MSX

M

N

i)

Hinh 1.7.a) So dd ndi day dong co di bo khi dao 2 trong 3 pha stator. b) Dac
tinh hdm nguoc dao chiéu tir trudng stator.
1.5.3. Ham dong nang
Ham dong nang dugc chia ra lam hai truong hop:

a)  Ham dong nang kich tur doc lap:

Rm J,
_‘j U, ﬁ ¥
i @ &
Q¥ @fhb
. J" MSX %_@?

."]j

a)
Hinh 1.8.a) So dd nguyén Iy dong c6 di bo ham dong ning kich tir doc lap.
b) Nguyén ly tao moment ham dong nang dong co di bo.

Khi cat stator dong co khéng dong bo ra khoi luéi dién va dong vao
ngudn mot chiéu (Uy) doc lap trén so dd hinh 1.8a. Do dong ning tich liy
trong dong co, cho nén dong co van quay va nd lam viéc nhu may phat cyc an
c6 tdc do va tan sb thay d6i va phu tai lic nay 1a dién tré mach rotor.

Khi cat stator khoi nguon xoay chiéu va déng va nguoén mét chiéu thi

dong mot chiéu nay sé sinh ra mot tir trudng dimg yén @ so véi stator

13



(hinh 1.8b). Rotor dong co do quan tinh van quay theo chiéu cii nén céc
thanh dan rotor s& cat tir truong ding yén nén xuat hién trong chiing mot suat
dién dong e,. Vi rotor kin mach nén e, sinh ra i, cling chiéu. Chiéu cua e, va i,
xac dinh theo quy tic ban tay phai, “+* khi e, ¢6 chiéu di vao va ¢’ khi di ra.
Su tuong tac gitta dong i, va @ tao nén suc tir dong F ¢6 chiéu xac dinh theo
quy tac ban tay trai. Luc F sinh ra moment hdm c6 chiéu ngugc véi chiéu
quay cua rotor lam cho rotor quay cham lai va stc dién dong e, cling giam
dan.

Trong him dong ning kich tir doc 1ap tir thong @ co gia tri khong doi
con & ham dong ning tu kich tir thi @ c6 gia tri bién doi. Khi hdm déng ning
dong co khéng dong bo 1am viéc nhu may phat dién déng bo cuc tir an ¢ toe
d6 va tan s thay doi va phu tai cia may phat nay 1a dién tré mach rotor.

Pé thanh lap phuong trinh dic tinh co cta dong co khong dong bo khi
ham dong ning ta thay thé mot cach dang tri ché do may phat dong bo ¢ tan
s6 thay doi bang ché do dong co khong doéng bo. Tuc 1a cudn day stator thuc
chat dau vao nguon maét chiéu nhung ta coi nhu dau vao nguén xoay chiéu.

Piéu kién dang tri ¢ day 1a suc tir dong do dong dién mot chiéu (Fre) va
dong dién xoay chiéu dang tri (F,) sinh ra la nhu nhau:

Fy=Fpe=2VZ2ewy Ly =a-wy - I (1.15)
Suy ra:

I, = Al,, (1.16)
Trong d6: a, A 1a cac hé s6 phu thudc so do ndi mach stator khi him dong
nang.

Dua vao so do thay thé mot pha cua dong co trong ché 6 hiam dong
ning dé xay dung dic tinh co.

O ché d6 dong co khong dong bo thi dién ap dit vao stator khong doi,
d6 1a ngudn ap, dong tir hoa I, tir thong ® khong doi, con dong dién stator Iy,

dong dién rotor I, bién ddi theo do trugt s. COn & trang thai him dong ning

14



kich tir doc lap, vi dong dién mot chiéu Iy khong doi nén dong xoay chiéu
dang trj cling khong doi, do d6 ngudn cap cho stator 14 ngudn dong. Mit khéc,
vi tong tré mach rotor khi hdm phu thudc vao tc d6 nén dong rotor I, va
dong tir hoa I, déu thay doi, vi thé tir thong @ & stator thay doi theo toc do.

> P
[, . .
| / i R,/ ®
, % X,
\ +]“ R'w, @

Hinh 1.10: So d6 thay thé mot pha dong co khong dong bo khi ham dong

R
’)

>
m

nang kich tir doc lap.
Trong ché d6 1am viéc ctia dong co khong dong bo, do truot s 12 tée do
cat tuong ddi cua thanh dan rotor véi tir truong stator, ¢ trang thai ham dong

ning né duoc thay bang toc do turong doi:

—)
w =2 (1.17)
Khi khao sat duong cong M = f(w*) cho ta két qua:
« _ Ry
Wip = X”+X£ (118)
312X}
Mth - m (119)
_ 2M¢p
M= (1.20)

Biéu thirc (1.20) 1a phuong trinh dic tinh co ctia dong co khong dong
b6 khi ham dong nang kich tir doc 1ap.

15



M

Hinh 1.11: Bac tinh co ham dong nang kich tir doc lap dong co di bo.

Céac duong dic tinh ham dong ning duogc biéu dién trén hinh 1.11 voi
duong (1), (2) co cung dién tré Ry nhung My, > My, nén dong mét chiéu
tuong tng Ime > Imet. Puong (2) va (3) ¢é cung dong mot chiéu nhung R) lai
khac nhau.

Nhu viy, khi thay d6i dién tré phu trong mach rotor hoic dong dién
mot chiéu trong stator dong co khong dong bo khi ham dong nang sé thay doi
duoc vi tri caa déc tinh co.

b)  Ham dong nang tu kich tur:

Pong co dang hoat dong & ché d6 dong co (K kin, H ho), khi cho K hg,
H kin dong co s& chuyén sang hdm dong nang ty kich tir. Khi d6 dong dién
Ime KhONg phai tir ngudn dién mot chiéu bén ngoai ma st dung ngay ning
lrong cua dong co thong qua bd chinh luvu & mach rotor hoac bo tu dién &

mach stator.

16
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Hinh 1.12: Ham ddng nang tu Kich tir mach rotor va dung tu dién.
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CHUONG 2.

HAM PONG NANG BA GIAI POAN PONG CO
KHONG PONG BOQ

2.1. MO PAU

Viéc phét trién cac hé théng phanh hiéu qua cho dong co cam @ng ba
pha st dung trong céng nghiép 1a mot dé tai lién tuc duoc nghién cau phét
trién trong nhitng nam qua. Him dong co 1a mot khia canh quan trong cua hé
théng truyén dong khi duoc yéu cau dung hoic dimg do truong hop khan cap,
hong hoc... Nhiéu phuong phap him dwoc st dung nhu him tai sinh, him
nguoc, ham dong nang kich tir doc lap hay ham dong nang tu Kich tur... Trong
dé tai nay sé& trinh bay vé mot hé théng phanh da tang két hop nhiéu phuong
phap phanh khac nhau dé dat duoc két qua phanh tot nhat.
2.2. HE THONG HAM PONG NANG BA GIAI POAN
2.2.1. So' @b hé thong

Dé duy tri su tu kich thich (hién tuong tu kich) va tir d6 dat dugc mot
quéa trinh phanh hiéu qua trén mot pham vi toc do mo rong, mot tu dién 16n
nham muc dich duy tri s& duoc s dung. Gia tri dién dung yéu cau co xu
huéng ban dau thap va sau do6 ting 1én khi téc do giam xuéng. Mot gid tri
dién dung thap 1a diéu mong mudn vao Iic bat dau cua qua trinh phanh dé
tranh hién tuong ting dién ap ban dau. Vi viy, trong phuong phap niy st
dung hai tu dién, mot nho va mot I6n, véi tu dién co gia tri nho hon duoc su
dung ban dau.

Chi tiét cuia phuong phap nay duoc giai thich cu thé qua so d6 hinh 2.1.
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Hinh 2.1: so d6 don gian hoa hé thong phanh da tang[11]

2.2.2. Nguyén ly hoat dong

Hinh 2.1 cho thay so d6 nguyén ly cua hé thong phanh da tang nay.
Viéc ham phanh dugc bat dau bang hoat dong ngat SW, va déng SW, ngay
sau do. Giai doan tu kich thich 1a do tu C; dam nhan, két qua 1a giam tdc do
mot cach nhanh chéng roi vao khoang 50% gia tri toc do ban dau. Truéc khi
qua trinh ty kich thich cua tu C; chim dut, chuyén d6i SW; s& duge dong lai
két ndi C, song song véi C,, qua d6 s& ma rong hon pham vi hoat dong cua tuw
kich tir 1am cho giam dang ké gia tri tbc do. Chuyén doi SW, sé duoc dong lai
sau mot thoi gian tré nhat dinh sau khi déng tu C,. Qua d6 1am ngan mach hai
pha a va b caa dong co lam giam dot ngot toec do do tir phanh (magnetic
braking). Cubi cung, dong co s& duoc dirng han bang cach dong chuyén doi
SWs, s& ¢ mdt lwong nho gia tri mot chiéu duge dua vao cudn day cua dong
co lam dong co dirng han.[11]

Pé thuc hién dugc viéc hdm dong ning dong co di bo ba giai doan ta
can st dung mot mach diéu khién. Viéc diéu khién ham c6 thé sir dung PLC

hoic vi diéu khién, trong do an nay thi ta nhan thay vi diéu khién co loi thé
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hon rat nhiéu khi duoc ang dung. Ta c6 thé nhan thay loi thé vé kich thuéc,

don gian trong thiét ké va gia thanh ciing phai chang. Sau ddy ching ta cling

tim hiéu tong quan vé dic diém, ciu tric cua vi diéu khién 8051.

2.3.
2.3.1.

2.3.2.

VI PIEU KHIEN 8051

Ciac dic diém chinh caa 8051

Vi diéu khién 8051 thuoc ho MCS51 ¢6 cac dic diém chinh sau:
4Kb ROM.

128 Byte RAM

4 port xuat/nhap 1/O 8bit

Hai bd dinh thoi 16bit

Giao tiép ndi tiép

64Kb khong gian bo nhé chuong trinh mo rong
64Kb khong gian bo nha dix ligu mé rong

Mot bo xir ly Boolean (hoat dong trén bit don)
120 vi tri c6 thé dinh vi bit

Bo nhan chia 4us

Cau triic vi diéu khién 8051

Phan chinh cua vi diéu khién 8051 la bo xu ly trung tm CPU bao gom:

Thanh ghi tich liiy A

Thanh ghi tich lity B phu (st dung cho phép nhén chia)
ALU (Arithmatic Logical Unit) don vi logic hoc

PSW (Program Status Word) tir trang thai chuong trinh
Bén bang thanh ghi

Con tré ngan xép

Ngoai ra con bo nhé chuong trinh, bd giai ma lénh, bo diéu khién thoi

gian, logic.
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INT1
INTO
TIMEE?2
TIMERI]

PORT néi tép

YYY ¥y

_ § ) Eom . 1*
Diéu khién || cic lzllllgnh 128 byte || sx_5051 Tfmerl .
ﬂgi[ ghl ac Eam OK-3031 Timer? =
F A W W Z/\E\
T L
cpU (!
T30 dao Piéu khién Cac port Port ndi
d4ng bus 10 tiép
F I 2 A T T 4
EA RST FAENALE P, P, P P;
T T  J
TXD RXD

Chuong trinh dang chay c6 thé cho dung lai nho mot khéi diéu khién
ngat bén trong.

Hai bo dinh thoi 16bit hoat dong nhu mot bo dém.

Céac port sir dung vao muc dich diéu khién. Port 3 con c6 thém cac

dién ndi tiép.
Giao dién ndi tiép c6 chua mot bo truyén/nhan khong dong bo 1am viéc

dbi 1ap nhau.

Hinh 2.2: So dd khdi 8051
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Trong vi diéu khién 8051 c6 hai thanh phan quan trong d6 12 bo nhé va
thanh ghi. B6 nhd gom c6 RAM va ROM dung dé luu trix dit liéu va ma 1énh.
Céc thanh ghi str dung luu trit théng tin trong qua trinh xtr ly. Khi CPU lam
viéc né lam thay ddi noi dung cac thanh ghi.

2.3.3. Chitc ning cac chan vi diéu khién

8051 c6 tat ca 40 chan co chirc ning nhu cac duong xuat nhap. Trong
d6 c6 24 chan c6 tac dung kép (1 chan cé 2 chic niang), mdi duong cé thé
hoat dong nhu dudng xuat nhap hoic diéu khién hoic co thé 1a thanh phan
cua cac bus dir liéu hoac bus dia chi.

- Port 0 c6 2 chic ning & cac chan 32-39, trong cac thiét ké c& nho
khong ding bd nhé ma rong, nd ¢ chirc nang nhu cac dudng I/O. Pbi Vo
cac thiét ké c& 1on c6 bd nhd ma rong, dugc két hop gitra bus dia chi va bus
dur liéu.

- Port 1 12 port 1/O trén cac chan 1-8, c¢6 thé ding cho giao tiép véi cac thiét
bi ngoai néu can. Port1 chi duoc duing giao tiép véi céc thiét bi bén ngoai.

- Port 2 ¢0 tac dung kép trén cac chén 21-28 dugc dung nhu cac duong
xuat nhap hoic 1a byte cao cua bus dia chi dbi véi cac thiét bi ding bd nhé
mo rong.

- Port 3 c6 tac dung kép trén cac chan 10-17. Cac chan trong port nay co
nhiéu chirc ning, cac cong dung chuyén doi cé lién hé voi cac dac tinh caa
8051 nhu bang:
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Bang 2.1: Chuic ning chuyén ddi cac chan trong port 3

Bit Tén Chtic ning chuyén doi
P3.0 RXT Cong vao dix liéu ndi tiép
P3.1 TXD Cong xut dix liéu ndi tiép
P3.2 INTO Cong vao ngat ciing thir 0
P3.3 INT1 Cong vao ngat cung thir 1
P3.4 TO Cong vao Timer/Counter thir 0
P3.5 T1 Cong vao Timer/Counter thir 1
P3.6 WR Ghi dir liéu ra bo nhé ngoai
P3.7 RD Dboc dir liéu bd nhd ngoai
Sv Sv
U4
THP10  QPO.0ADO [Hag——
5 P1.1 SPO.1/AD1 57—
P12 PO.2/AD2 [—5e——
=— P1.3 P0.3/AD3 |e——
= P1.4 PO.4/AD4 [—55——
s a3 = P1.5 PO.5/ADS5 [—53———
pr— — 8 | P1.6 PO.G/ADG B
10MF ——— P1.7 P0.7/AD7
2 RsT _ ar
0 EANVPP [—55—
. ——— | P3.0/RXD ALE/PRQG g
ok ——51 P3. /D0 PSEN F=—
— 3 | P3.2INT0
— 15 P3.4/TO P2 7/A15 ey
— 1M — g | P3YIL PREAM S
: ———= P3.6/WR P2.5/A13 Fp——
Ca 30P — 7 1 p37/RD  P2.4/AT2 Fo——
i "| a F'E. 3."‘:'5;1 1 23 =
va =P XTAL2 P2.2/A10 H55—
L] PXTALT 2 P2.1/AS 57—
T G P2.0/A8
T ¢4 a30p ATBOCS1 N

Hinh 2.3: So dd chan 8051
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- Cong vao tin hiéu PSEN (Program store enable):

. PSEN Ia tin hiéu 16i ra & chan 29 c6 tac dung cho phép doc bo nhé
chuong trinh mé rong thuong duoc ndi dén chan OE (output enable) cua
EPROM cho phép doc cac byte ma Iénh.

o PSEN & mirc thap trong thoi gian 8051 thuc hién Iénh. Cac ma 1énh caa
chuong trinh dugc doc tir EPROM qua bus dit liéu va dugc chét vao thanh ghi
lénh trong 8051 dé giai ma. Khi 8051 thyc hién chuong trinh trong ROM noi
thi PSEN sé& ¢ muc logic 1.

- Cong tin hiéu diéu khién ALE (Address Latch Enable):

. Khi 8051 truy xuat bd nhé ngoai , port 0 ¢d chire ning 14 bus dia chi va
bus dit liéu do d6 can tach duong dia chi va duong dir liéu. Tin hiéu ra ALE &
chan 30 dung lam tin hiéu diéu khién dé giai da hop cac duong dia chi va dix
licu khi két ndi ching vai IC chét.

. Tin hiéu ra ¢ chan ALE la mot xung trong khoang thoi gian port0 dong
vai trd 1a dia chi thap nén chét dia chi hoan toan tu dong.

e Céc xung tin hiéu ALE c6 toc do bang 1/6 lan tan s6 dao dong trén chip
va c6 thé duoc dung 1am tin hiéu clock cho cac phan khac cua hé thdng. Chan
ALE duoc ding lam cong vao xung lap trinh cho EPROM trong 8051.

- Cong tin hiéu EA (External Access):

Tin hiéu vao EA & chan 31 thuong duoc mac 18n mac 1 hoac mac 0. Néu ¢
muc 1 thi vi diéu khién thi hanh chuong trinh tir ROM noi trong khoang dia
chi 8Kbyte. Néu & muc 0 thi chuong trinh thuc hién tir bo nhd mé rong. Chan
EA duoc lay 1am chan cap nguon 21V khi lap trinh cho EPROM.

- Cong tin hiéu RST (Reset):

Cong vao RST & chan 9 12 ngd vao reset cua 8051. Khi cong vao tin hiéu nay
dua 1én cao it nhat 12 2 chu ky mdy, cac thanh ghi bén trong duoc nap nhiing
gia tri thich hop dé khoi dong hé thdng khi cap dién mach reset.
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- Cac cong vao dao dong X1 va X2:

Bo dao dong duoc tich hop bén trong vi diéu khién. Khi sir dung, nguoi thiét
ké chi can két ndi thém thach anh va céc tu nhu hinh vé trong so dd. Tan sb
thach anh thuong sur dung trong 8051 la 122MHz.

- Chan 40 (Vce) duge két nbi nguon 5V.

2.3.4. Cau triic bén trong vi diéu khién

a)  Tochuac bo nhé:

FF FFFF | Bonho FFFF | Bonho
chuong ditligu
trinh duoce

00 duoce chonqua
chonqua WRva
PSEN RD
On-Chip Memory 0000 0000
External Memory

Hinh 2.4: Céc vung nha trén 8051

8051 c6 bo nhé theo cau trdc Harvard, ¢ nhiing viing cho bd nhé riéng
biét cho chwong trinh dit liéu. Nhu da dé cap ¢ trén, ca chuong trinh va dix
liu c6 thé & bén trong 8051, du vy ching cé thé duoc mé rong bang céc
thanh phan bén ngoai téi da 64Kbyte bo nhé chuong trinh va 64Kbyte b nhé
da liéu.

Bo nhg bén trong bao gdm ROM (8051) va RAM trén chip, RAM trén
chip bao gém nhiéu phan: phan luu trir da dung, phan luu trit dia chi hoa ting
bit, c&c bank thanh ghi va céc thanh ghi chic nang dac biét. Co hai dac tinh

can luu y:
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- Cac thanh ghi va cac port xuat nhap da dugc xép trong bo nhé va cé thé
duoc truy xuét truc tiép nhu cac dia chi bo nhé khac.

- Ngin xép trong RAM ndi nhé hon so v6i RAM ngoai nhu trong cac bd
vi xtr ly khac.

So dd b nhé dit liéu trén chip nhu sau:

Dia chi byte Dia chi bit
TF RAM da dung
30

2F | 7TF | 7/E | /D |7C | /B |TA| 79 | 78
2E | /7 |76 | 75 | 74|73 |72 |71 170
2D | 6F | 6E | 6D | 6C | 6B | 6A | 69 | 68
2C | 67 | 66 | 65| 64 | 63 | 62 | 61 | 60
2B | 5F | 5E | 5D | 5C | 5B | 5A | 59 | 58
2A | 57 | 56 | 55 | 54 | 53 | 52 | 51 | 50
29 | 4F | 4E | 4D | 4C | 4B |4A | 49 | 48
28 | 47 | 46 | 45 | 44 | 43 | 42 | 41 | 40
27 | 3F |3E | 3D |3C | 3B |3A | 39| 38
26 | 37 | 36 | 35|34 |33 |32 |31 30
25 | 2F | 2E | 2D | 2C | 2B | 2A | 29 | 28
24 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20
23 |1F |1IE | 1D |1C | 1B |1A | 19 | 18
22 117 116 | 15|14 |13 |12 |11 ] 10
21 | OF |OE |OD | OC | OB | OA | 09 | 08
201 07 |06 | 05|04 |03 ]02|01]00

1F BANK 3

18

17 BANK 2

10

OF BANK 1

08

07 Default register
00 Bank for RO+R7

RAM
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bia chi byte dia chi bit

FF
FO |F7 |F6 |F5 [F4 [F3 |F2 [F1 |F0 |B

EO |E7 |E6 |E5 |E4 |E3 |E2 |E1 |EO | ACC

DO|D7|D6|D5|D4 | D3 |D2 [ D1|DO0 | PSW

B8 | -

- |- |BC|BB|BA|B9|B8]|IP

BO|B7 |B6|B5|B4 [B3 |B2 |B1|B0|P3

A8 | AF

- |AC|AB|AA|A9|A8|IE

A0 | A7 |A6|A5|A4 [A3 |A2 [AL1[A0]|P2

99 | Khong duoc dia chi hoa bit SBUF
98 |[9F |9E |9D|9C |9B | 9A [ 99 |98 | SCON

90 [97 |96 |95 94 |93 |92 [91 [90 |P1

8D | Khong duogc dia chi hda bit TH1
8C | Khong duogc dia chi hda bit THO
8B | Khong duogc dia chi hda bit TL1
8A | Khong duogc dia chi hda bit TLO
89 | Khong duogc dia chi hda bit TMOD
89 |8F |8E |8D|8C |8B |8A |89 |88 | TCON
87 | Khong duogc dia chi hda bit PCON
83 | Khong duogc dia chi hda bit DPH
82 | Khong duogc dia chi hda bit DPL
81 | Khong duogc dia chi hda bit SP

80 |87 |86 |85 (84 [83 [82 |81 |80 |PO
CAC THANH GHI CHUC NANG DAC BIET

RAM da dung:
- Trén hinh vé cho thay 80 byte da dung chiém cac dia chi tir 30H dén

7FH, 32byte dudi tir 00H dén 1FH ciing 6 thé ding véi muc dich tuong tu.
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- Moi dia chi trong ving RAM da dung déu cd thé truy xuat ty do ding
kiéu dia chi truc tiép hoic gian tiép.

RAM cd thé truy xuat ting bit:

- 8051 chira 210 bit duoc dia chi hoa, trong d6 c6 128bit c6 chira cac
byte c6 chua cac dia chi tir 20F dén 2FH va cac bit con lai chia trong nhém
thanh ghi cé chirc nang dac biét.

- Y tudng truy xuat ting bit bang phan mém 1a cac dic tinh manh caa pC
xu Iy chung. Cac bit c6 thé duoc dit, xéa, AND, OR,... véi mot Iénh don. Pa
s6 cac PC xtr 1y doi hoi mot chudi lénh doc — sira — ghi dé dat duoc muc dich
tuong tu. Ngoai ra cac port ciing co thé truy xuat dugc ting bit.

- 128bit truy xuat timg bit ndy ciing c6 thé truy xuat nhu cac byte hoic
nhu cac bit phu thudc vao Iénh dugc dung.

Céc BANK thanh ghi:

- 32 byte thap cua bo nhé noi dugc danh cho céc bank thanh ghi. Bo Iénh
8051 hd tro 8 thanh ghi c6 tén RO dén R7 va theo mic dinh sau khi reset hé
théng, cac thanh ghi nay ¢ cac dia chi tir 00H dén 07H.

- Cac lénh dung cac thanh ghi RO dén R7 s& ngan hon va nhanh hon so
Vi céc 1énh c6 chirc nang tuong tng dung kiéu dia chi truc tiép. Cac dir lidu
duogc dung thuong xuyén nén dung mot trong cac thanh ghi nay.

- Do ¢6 4 bank thanh ghi nén tai mot thoi diém chi c6 mét bank thanh ghi
duoc truy xuat boi cac thanh ghi RO dén R7 dé chuyén doi viéc truy xuat cac bank

thanh ghi ta phai thay d6i c&c bit chon bank trong thanh ghi trang thai.

b)  Céc thanh ghi c6 chiic nang dac biét:

Cac thanh ghi noi caa 8051 duoc truy xuat ngam dinh bai bo 1énh. Cac
thanh ghi trong 8051 dugc dinh dang nhu mot phan cua RAM trén chip vi
vay, mdi thanh ghi s& c6 mét dia chi ngoai trir thanh ghi bo dém chuong trinh

va thanh ghi Iénh vi c4c thanh ghi nay it khi bi tac dong truc tiép. Ciing nhu
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RO dén R7, 8051 c6 21 thanh ghi c6 chic niang dic biét & ving trén cuia RAM
ndi tir dia chi 80H dén FFH.
Chu y: Tat ca 128 dia chi tir 80H dén FFH khong duoc dinh nghia, chi co
21 thanh ghi ¢ chtc ning dic biét SFR c6 thé dia chi héa tung bit hoac ting byte.
Tu trang thai chuong trinh (PSW: Program Status Word) ¢ dia chi DOH
chtra c4c bit trang thai nhu bang tom tat:

Bdng 2.2: Tu trang thai chuong trinh.

Bit Ky hiéu | Piachi | Y nghia
PSW.7 | CY D7H Conho
PSW.6 | AC D6H Conhophu
PSW.5 | FO D5H Coo

PSW.4 | RS1 D4H Bit 1 chon bank thanh ghi
PSW.3 | RSO D3H Bit 0 chonbank thanh ghi
00=bank0; dia chi 00H-07TH
01=bankl;diachi 08H-0FH
10=bank2:diachi 10H-17H
11=bank3:diachi 18H-1FH

PSW.2 | OV D2H Cotran
PSW.1 D1H Du trir
PSW.0 | P DOH Co Parity chan.

Co nhog CY (carry Flag): la co nhé ¢ tac dung kép. Thong thuong no
duogc dung cho céc 1énh toan hoc: C=1 néu phép toan cong cé tran hoic phép
trir ¢6 muon va nguoc lai C=0 néu phép toan cong khong tran va phép trir
khong c6 muon.

Co nho phu AC(Auxiliary Carry Flag): khi cong nhiing gia tri
BCD(Binary Code Decimal), c& nhé phu AC duoc set néu két qua 4bit thap
nam trong pham vi diéu khién 0AH dén OFH. Nguoc lai AC=0.

Co 0 (Flag 0): co 0 la mét bit co da dung dung cho cac irng dung cua

nguoi dung.
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Nhzzng bit chon bank thanh ghi truy xudt:
- RS1 va RSO quyét dinh ddy thanh ghi tich cyc. Chiing duoc x6a sau khi
reset hé thdng va duoc thay d6i boi phan mém khi can thiét.
- Tuy theo RS1, RS0=00,01,10,11 s& duogc chon Bank tich cuc tuong
ung la Bank0, Bank1, Bank2, Banks3.

Bang 2.3: Cac blank tich cuc

RS1 RSO Bank
0 0 0
0 1 1
1 0 2
1 1 3

Co tran OV (Over Flag):Co tran dugc set sau mot hoat dong cong hoac
trir néu ¢6 su tran toan hoc. Khi cac sb ¢ dau duoc cong hoic trir véi nhau,
phan mém c6 thé kiém tra bit nay dé xac dinh xem két qua c6 nam trong tam
xac dinh khéng. Khi cac sé khéng cd dau dugc cong bit OV duoc bo qua. Cac
két qua 16n hon +127 hodc nho hon -128 thi bit OV=1.

Parity bit(P): Bit tu dong dugc set hay clear & mdi chu ky may dé lap
parity chan véi thanh ghi A. Viéc dém céc bit mot trong thanh ghi A cong véi
bit parity ludn ludn chin. Bit parity thuong duoc ding trong su két hop véi
nhitng thu tuc caa port ndi tiép dé tao ra bit parity trudc khi phat di hoac kiém
tra bit parity sau khi thu.

Thanh ghi B: Thanh ghi B ¢ dia chi FOH dugc dung cung véi thanh ghi
A cho cac phép toan nhan chia. Lénh MULAB <= s& nhan nhang gia tri
khong dau 8bit trong hai thanh ghi A va B, rdi tra vé két qua 16bit trong A
(byte cao) va B (byte thap). Lénh DIV AB<= lay A chia B, két qua nguyén
dat vao A, sé du dat vao B. Thanh ghi B ¢6 thé dugc dung nhu mét thanh ghi
dém trung gian da muc dich. N6 1a nhiing bit dinh vi théng qua nhiing dia chi
tou FOH+F7H.
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Con tré ngdn xép SP (Stack Pointer): Con tro ngin xép 1a mét thanh
ghi 8 bit ¢ dia chi 81H. NG chtra dia chi cua byte dir liéu hién hanh trén dinh
ngin xép. C4c lénh trén ngin xép bao gom cac Iénh cat dit liéu vao ngan xép
(PUSH) va lay dir liéu ra khoi ngan xép (POP). Lénh cit dir liéu vao ngin xép
s& lam tiang SP trudc khi ghi dit liéu va Iénh ldy ra khoi ngan xép s& lam giam
SP. Ngin xép cua 8051 duoc cit trong RAM noi va gigi han cac dia chi cd thé
truy xuat bang dia chi gian tiép, chiing 1a 128 byte dau cua 8051.

- Pé khoi dong SP vai ngan xép bat dau tai dia chi 60H, cac lénh sau s&
dugc dung: MOV SP #5FH

- Véi Iénh trén thi ngin xép cua 8051 chi c6 32 byte vi dia chi cao nhat
ciaa RAM trén chip la &FH. S¢é di gia tri SFH duoc nap vao SP vi SP tang 1én
60H trudc khi cit byte dix liéu

- Khi reset 8051 , SP s& mang gia tri mac dinh 1a 07H va dit liéu dau tién
s& duoc cat vao 6 nhd ngan xép cua dia chi 08H. Néu phan mém ung dung
khong khai dong SP mét gié tri méi thi bank thanh ghi 1 c6 thé ca 2 va 3 s&
khéng dung dugc vi ving RAM nay di dugc dung lam ngin xép. Ngan xép
duoc truy xuat truc tiép bang cac Iénh PUSH va POP dé luu trit tam thoi va
lay lai dix liéu, hoac truy xuat ngam bang Iénh goi chwong trinh con (ACALL,
LCALL) va céc lénh tro vé (RET, RETI) dé luu trix gia tri cua bo dém chuong
trinh khi bit dau thyc hién chuong trinh con va 14y lai khi két thic chuong
trinh con...

Con tré diz lieu DPTR (Data Pointer): duoc dung dé truy xuat bo nhé
ngoai 1a mot thanh ghi 16 bit ¢ dia chi 82H (DPL: byte thap) va 83H (DPH:
byte cao). Ba Iénh sau sé& ghi 55H vao RAM ngoai ¢ dia chi 1000H:

MOV A #55H
MOV DPTR,#1000H
MOV @DPTR,A
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Céc thanh ghi Port (Port Register): Cac port ciia 8051 bao géom port0 ¢
dia chi 80H, portl & dia chi 90H, port2 ¢ dia chi AOH, port3 ¢ dia chi BOH.
Tat ca cac port nay déu cd thé truy xuat ting bit nén rat thuan tién trong kha
ning giao tiép.

Cac thanh ghi timer (Timer Register): 8051 cé chua hai bo dinh
thoi/bd dém sy kién. Timer0 ¢ dia chi 8AH (TLO: byte thap) va 8CH (THO:
byte cao). Timerl ¢ dia chi 8BH (TL1: byte thap) va 8DH (TH1: byte cao).
Viéc khoi dong timer duoc set baoi Timer Mode (TMOD) ¢ dia chi 89H va
thanh ghi diéu khién Timer (TCON) & dia chi 88H. chi c6 TCON duoc dia chi
hoa tung bit.

Céc thanh ghi port néi tiép( Serial Port Register): 8051 chira cac port
ndi tiép cho viéc trao doi thong tin véi cac thiét bi ndi tiép nhu may tinh,
modem hoic giao tiép néi tiép voi céc 1C khac. Mot thanh ghi dém dix lidu ndi
tiép (SBUF) ¢ dia chi 99H s& gitr ca hai dir liéu truyén va nhan. Khi truyén di
liéu ghi trén SBUF, khi nhan dir liéu thi doc trén SBUF. Cac mode khac nhau
duogc lap trinh qua thanh ghi diéu khién Port néi tiép (SCON) duoc dia chi
hoa tung bit ¢ dia chi 98H.

Céc thanh ghi ngdt(Interrupt Register): 8051 c6 cau tric 5 ngudn ngat,
2 muc vu tién. Cac ngat bi cam khi reset hé théng va sé dugc cho phép bang
viéc ghi thanh ghi cho phép ngat (IE) ¢ dia chi A8H. Ca hai duoc dia chi hoa
tung bit.

Thanh ghi diéu khién nguon PCON (Power Control Register): thanh
ghi PCON khong c6 bit dinh vi. N6 & dia chi 87H chira nhiéu bit biéu khién.
Thanh ghi PCON duoc tom tat nhu sau:

Bit 7 (SMOD): Bit c6 téc do Baud & mode 1,2,3 & Port néi tiép khi set.
Bit 6,5,4: Khong co6 dia chi

Bit 3 (GF1): Bit co da nang 1.

Bit 2 (GFO0): Bit co da nang 2.
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Bit 1 (PD): Set dé khoi dong mode Power Down va thoat dé reset.
Bit 0 (IDL): Set dé khoi dong mode cho va thoat khi ngat mach reset.

Cu thé trong dd an nay vi diéu khién s& dugc st dung trong mach diéu

khién ding tao ra cac khoang thoi gian tré phi hop dé dua cac phuong phap
hd@m khac nhau vao theo tirng giai doan.
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CHUONG 3.

THIET KE VA LAP RAP HE THONG HAM PONG NANG
BA GIAI POAN

3.1. THIET KE MACH NGUON
3.1.1. Mach nguén 5V
Dé cung cip ngudn mat chiéu én dinh cho vi diéu khién ta sir dung

mach nguon 5V nhu hinh.3.1 :

n L7805 us
—— N _out 2 % E
[m]
=
]
DOMINOZ - cs 04, DOMING2
1+ 2200 _ | 0470 = — 220u—— E
—c-PoL ——
uz us
o 0
BRIDGE gD
L A
DOMINGZ "0 DOMIND2

Hinh 3.1: So d6 nguyén Iy mach nguon 5V
Mach ngudn dugc cap dién ap dau vao 6VAC thdng qua mot bién ap
220V/6V, 3A. Trong mach c6 st dung diode cau 3A dung chinh luu nguon
xoay chiéu thanh mot chiéu, tu 2200pF, 220pF dung loc nguédn. va tu 0,1pF
dé loc nhiédu.
Mach in dugc thiét ké biang phan mém chuyén dung Orcad phién ban
9.5 va duoc thé hién nhu trén hinh 3.2.
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Hinh 3.2: Mach in mach nguon 5V
3.1.2. Mach nguén 24V
- Mach ngudn 24VDC dung cho viéc hdm mét chiéu. Mach sir dung mot
diode cau loai SA dé chinh luu, tu 2200pF dé loc nguon va tu 0,1pF dé loc

nhiéu. So d6 nguyén ly mach duoc biéu dién trén hinh 3.3.

U1 U3
2 3
3} e
DOMINO2 s L g, DomNo2
——c-POL c
uz U4
Q BRIDGE GND HO
O o 1 — O
DOMINOZ "0 DOMINO2

Hinh 3.3: So do nguyén ly mach nguon ham 24VDC.

Mach in caa so dd dugc thé hién nhu trén hinh 3 .4.

Hinh 3.4: Mach in mach nguon hdm 24VDC.
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- Mach ngudn 24VDC dung cip ngudn cho cac relay. Mach ciing st
dung mot cau diode 5A, cac tu loc ngudn va loc nhidu, mot ic LM7824.

Chuing ta c6 thé thiy so d6 nguyén 1y duoc thé hién nhu trén hinh 3.5.

L IM7R24

I %

a
=
(]
1= cs 0L DOMINGZ
—I__C_E,‘E;I:' —— 047u B e Cc
(HF
. ERIDGE 4_GHo 1 | i
DOMINGZ -0 DOMING2

Hinh 3.5: So d6 nguyén Iy mach cap nguon 24VDC.

Trén hinh 3.6. 1a mach in caa mach cap nguon 24VDC.

Hinh 3.6: Mach in mach cap nguon 24VDC.

3.2. THIET KE MACH PONG LUC VA PIEU KHIEN
3.2.1. Tinh chon tu tu kich va ngudn mét chiéu [11]

Ba pha can bang khi st dung cac tu dién c6 gié tri thich hop ndi vao cac
pha ctia may dién di bo ba pha chay voi toc do khong d6i, dién &p gay ra trong
cac cuon day ba pha, gia st tir thdng con lai ton tai trong mach tir cia may[5].
Su kich tir dugc duy tri boi cac tu dién, trong khi d6 bdo hoa tir gidi han dién

4p cam ang. Hién tugng nay duoc goi la tu dién tu kich ti, ciing c6 thé quan
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sat duoc néu st dung mot tu dién c6 gia tri phi hop du vao hai trong ba pha
cua dong co[6][7], voi pha thit ba dé ha (xem hinh 3.7)

Hinh 3.7: Két ndi stato dé tu kich thich véi mot tu dién.

Tu dién ty kich tir c6 thé duoc sir dung cho muc dich him déng ning
ctia dong co cam @ng sau khi ngat nguon cung cap[3]. Nhung vi dong co van
quay Véi toc do cao, dong dién qua do c6 thé xuat hién trong cudn day dong
co san sinh ra mot moment ham. Pong nang trong dong co bi tiéu tan nhu ton
that déng trong cac cudn day may dién.

Tinh chat cia may 1am viéc véi tu tu kich mot pha cé thé phan tich
duoc khi st dung phuong phap phén tich hé ba pha khong ddi xtng thanh ba
hé ba pha doi xang [8],[ 9] va cac mach twong duong lién quan dén qua trinh
hoat dong.[7].[10]. ngudn ba pha bat bién tic thoi chuyén d6i cac thanh phan
d6i xang duoc xac dinh bai mdi quan hé ma tran:

[0]*™ = [C] [ug] +-° (3.1)
I = [VeLsHVs] (3.2)

[Us] +-°= [Us+Us_Uso]

[v

. 111
[C]=% azczll (3.3)
aa-1
Vi
a= e/?m/3,
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( O day ky hiéu sa,sh,sc chi cac c4c day stator va mii +,-,0 |2 tic thoi duong,
am, va thur tu khong luong).

M&i quan hé twong ty nhu giit cho cac dong. Theo cach ndi cac cudn
day stator dé phan tich thi tong dong dién trong cudn day lubn bang khéng.
Do d6 khong co6 thir tw khong lugng xay ra. Trinh tu hoat dong mach tuong
duwong mach tich cuc [7],[10] cia may dugc dua ra trong hinh 3.8 vi:

Rs, R, cudn khang cua stator va rotor (xem stator)

Xis,» X cudn ro dién khang stator va rotor (xem stator)

Xm dién khang tur hoa

p toan tir (1/w)(d/dt).

® gia tri tan sb co ban,

v mdi don vi tdc d6 = téc do thuc té / tc 6 ddng bo

Mach trinh ty 4m tuong duong c6 dang nhu hinh 3.8.Véi j thay thé
bang —j. Hon nia tit ca c4c biéu thirc tha tu Am 1a dai lugng phirc Gng véi cac
biéu thuc tha ty duong.

Tir hinh.3.8, ngudi ta c6 thé viét:

o= 7 it (3.4)

Vi z," 1a tré khang hoat dong chudi tich cuc.

Tuong tu nhu vay,

ooz 7o ic (3.5)

Véi z, 1a tro khang Am hoat dong lién tuc.Vai tu dién ba pha can bang
két ndi vao hai trong ba pha mach tuong dwong hoat dong nhu hinh 3.8, véi
ngudn dién 4p dugc thay thé bang bang x. / p voi X =1/oC, cac dién khang

cho mdi giai doan ¢ tan s co ban.
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Hinh 3.8: Mach tuong duong
Mach twong duong nay dua ra cac méi quan hé:
(% + zs+) zf =0
Ma két qua 1a phuong trinh dic trung:
Yoy ,+) =
(p + zg ) 0
Ti hinh 3.8, z} ¢6 thé viét:

+ — Ap2+(B_jVA)p+Rs(Rr_jvxr)
s Xrp+(Ry—jvxy)

Z

Vi
A = xX15X%p + XXy
B = Ryx, + R, xg
Xs = Xig + Xy
Xy = XirXm
Phuong trinh (3.5) bay gid c¢d thé don gian hda thanh:
p* + (K + jK;)p* + (K3 + jK3)p + (Ky + jK3) = 0
Vi
K, =B/A
K, =—v
K3 = (RsR, + x.x;)/A
K3 = —vR,x./A
Ky =Ryx /A
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K, = —x,.x./A
Déi véi truong hop chi ndi tu dién mot pha, Hinh 3.7, thi biéu thic cudi

cung nhu sau:

vsa_vsc-l'%isa =0
i, =0 (3.12)
lgqg T isc =0
(x. = 1/w0).
Rs XisPp XirP
i'Eﬂ
Xmb Re
b= jv/p
Xe ——
R
X P it
I + ju/p
AN 288 '
Rs X,!p "":11":jl

Hinh 3.9: Mach tuong dwong hoat dong véi viéc két ndi mot tu dién.

Bing céach sir dung chuyén doi tic thai thanh phan déi xtng(3.1) va cac
méi quan hé volt ampe hoat dong (3.4), (3.5), ta c6 thé viét:

(% +zF5 + ZS_) isq =0 (3.13)

Ma c6 thé duoc biéu din boi cac mach tuong duong cua hinh. 3.9.
Tir (3.13) phuong trinh dac trung ¢ thé duoc viét nhu sau:

%+ z5+z7 =0 (3.14)
Thay thé cho zs" tir (3.8) va ghi nhan rang z; 12 lién hop phuc cua z,", (3.11)

dé don gian hoa cac da thuc:
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Kip*+ K,p3 + Ksp? + Kyp + Ks = 0 (3.15)
Vi

Ky = 20, (X X + XiX1y)

K, = 2R.x? + 2R, xsx, + 2x- X, Ry + 2%, %R,

K3 = x.x% + 4R R, x, + 2R?x + 2v2x, (X Xy + Xy X)y) (3.16)

K, = 2x,.R,.x. + 2R, (RZ + v*x?)

Ks = RZx, + vixix,.

Déi véi cac gia tri nhat dinh X, v va cac théng sé ciia may, su tu kich
thich s& xay ra néu c6 mot trong nhitng nghiém cua da thirc (3.10) hoac (3.15)
phu thudc vao khi ndi tu dién ba pha hay chi néi mét tu dién c6 mot phan thuc
duong [8]. P véi mdi don vi tec do v, gia tri nhoé nhat cua C ton tai s& 1am
cho phan thuc cia mot trong nhitng nghiém tich cuc. Su tu kich thich dugc
duy tri tai d6 téc d6 cho cac gia tri ciia C cao hon so voi gia tri tdi thiéu nay.
Trong thyuc té, gié tri toi han hodc t6i thiéu caa C chi 1am cho mot phan thuc
cua nghiém bang khéng. Gié tri téi thiéu nay cua C cho mdi téc do co thé
duoc tinh toan boi mot chuong trinh may tinh don gian st dung chuong trinh
con tiéu chuan (vi dy, routines ZCPOLR/ZPOLR c6 thé dugc st dung néu
IMSL 1 chwong trinh con c6 san). So d6 khéi cho chwong trinh may tinh nay
duoc thé hién trong hinh.3.10.

Hé thdng phanh tu méi di nhic téi duoc thiét ké cho Mawdsleys
Generalized Electric Machine Machine st dung nhu mot dong co cam ng ba
pha bbn cuc vai gia tri dinh mc 50Hz, 11A, 400V.
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Doc théng s6 may

A 4

Poc gi4 tri ban dau cta v

<
l

A 4

Doc gié tri ban dau cua C

<
<

A 4

Tinh toan céac hé s6 Ky , K,

'A%

LAy mot gia

\

Danh gid nghiém cua da thuc

tri méi cua C

A

La mot phan thyc

cua nghiém tich

, ‘ L4y mét gia tri mai caa v
Tim C dé cho phan thuc ymotgiatn
A

ctia nghiém bang 0
v

Print C, v va cac nghiém

No

Yes

Hinh 3.10: So do khdi xac dinh Cpyip
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Cac thdng s6 mach tuong dwong cua may duoc do bang cach sir dung
cac thu tuc thir nghiém tiéu chuan. Cac thanh phan khang stator R, dugc wdc
lwgng tir thir nghiém khang DC cho cac hiéu tng AC. Kiém tra rotor bi chin
thu duoc R,,Xjs , va Xy, gia sit Xjs = X;,. Pong co dang chay véi toc do dong
bo va do tré khang dau vao & dién ap khéac nhau, cac dién khang tir hda x., thu
duogc ca trong diéu kién bdo hoa va khong bdo hoa. Viéc tinh toan dién dung
tbi thiéu dé tu kich thich gié tri bdo hoa cua X, da duoc sir dung.

Cac thong s cua may la:

R, = 30, R, = 3.40

X1s = X = 4.5Q, x,,, = 112Q(khdng b&o hoa)

Cac thong sé di duoc sir dung trong cac chuong trinh trude do ding
xéac dinh gia tri dién dung tdi thiéu dé tu tu Kich thich véi gia tri tbc do khac
nhau. Cac két qua trong trudng hop nay duoc thé hién trong hinh.3.11.

350

* EXPT. POINTS

COMPUTED CURVE ‘ 3 - PH CONNECTION

x EXPT. POINTS
200 A e COMPUTED CURVE | - PH. CONNECTION

03 04 05 o0& o7 08 09 10

Hinh 3.11: Cmin so véi téc do cho dong co thir nghiém.
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I | | L | | |
03 04 05 06 ov 08 09 L0

Hinh 3.12: Téi thiéu trén mot don vi y. =(1 / XC) so véi toc dd cho dong co
gia tri khac nhau (str dung mot tu dién).
CAac gia tri Cpin 0 toc d6 khac nhau dé gay ra su tu kich thich ciing da duoc
xéac dinh bang thyc nghiém boi cac phuong phap sau day. Cac cuc cua tu dién
duoc ndi vao may di bo ma may do duoc truyén dong boi dong co de. Tur d6
dién dung chi c6 thé duoc thay d6i theo cac budc, hién twong tu kich thich
duoc thu thap bang cach két ndi mot tu C & mét vai téc do cao. Sau do tée dd
dugc giam dan cho dén khi hién tuong ty kich thich cham dat. Bién dung &
tbc do do6 vi thé s& 14 Cpin. Phuong phap nay duoc lap di 1ap lai voi cac gia tri
khac nhau cua C va két qua dugc hién thi trong hinh.3.11. Mot quy wdc rat
chat ché giira cac gié tri thuc nghiém va tinh toan c6 thé duoc quan sat thay.
Hinh.3.11 cho Cpi, SO V&i toc d6 cua timg dong co. St dung gia tri
tham sb dic trung cho cac dong co cam ung ba pha c6 gia tri cong suat khac

nhau.[4], giéng nhu dic tinh biéu dién quan hé cua tu dién theo toc do da
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dugc xac dinh khi st dung cac phuong phap phén tich dua ra trude do. Két
qua duoc biéu dién boi ho cac dudng cong trong hinh.3.12 va hinh.3.13
Két qua trong hinh 3.12va hinh 3.13 chi ra nhu sau:

a) Cumin thay d6i nghich véi V2 va do d6 tang nhanh khi téc d6 giam xudng,
0,5%.

b) Gia tri mdi don vi y;=1/x. giam & muc cao hon cong suit do ting gid tri
cua Xm.

c¢) Cmin trén mét pha khi ndi tu ba pha dugc xac dinh gan bang Cmin cho
truong hop ndi mot tu dién.
Quan sat phan c) cho thay riang khi ndi tu dién mot pha cé két qua thoa

man hon 12 him bang ba pha ty dién.. Tuy nhién, luu ¥ rang tong cong suat

khang kvar s& xap xi nhu nhau trong hai truong hop.

Tai bat ky téc d6 nao su tu kich thich lam tang dién &p cam ung voéi dién
dung dugc ndi [5]. Piéu nay co thé duoc giai thich ngan gon bang cach tham
khéo cac phuong phap phan tich duoc thao luan trude d6. Khi tang C thi phan
thuc cua nghiém phuong trinh dac trung s€ ¢0 gia tri duong hon lam cho dién
a4p cam tng & cuc may di bd ting 1én. Piéu nay dan téi tang nong do bao hoa
tir VA X bat dau giam dén mot trang thai 6n dinh dat dugc. Vao thoi diém do
phan thuc cua cac nghiém mot lan nira trg vé 0. Ca dién 4p 6n dinh va khong

6n dinh tang véi C & toc do bat ky.
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[ | | 1 I i |

03 04 Q5 o6 o7 08 09 L.O
Hinh.3.13: Gia tri y.=(1/x.) téi thiéu so véi toc d6 dong co co cong suat khac
nhau.

Viéc lra chon gia tri tu dién 1a rat quan trong, dac biét ddi véi gi tri tu
dau tién tic 1a tu C, 1a quan trong nhat. Vi no diéu chinh hiéu suat phanh ¢
téc d6 cao nhat va tao ra cac qua do Ion nhat caa dién ap IGc nay. Néu lua
chon gi4 tri tu dién C; cao thi s& c6 loi thé hon vé thoi gian phanh, nhung gia
tri tu C; qua cao tot nhat 1a khong nén chon vi hai Iy do. Pau tién, hiéu qua do
tu dién C, mang lai la khong ti 1€ thuan vai gia tri caa nd. Thu hai, gia tri dién
dung cao hon s€ tao ra qua do nghiém trong cua dién ap. Gia tri tu C; vao
khoang tam dén mudi 1an so véi gia tri téi thiéu can thiét cho quéa trinh ham
dong ning tu kich tir. Tu dugc chon can ¢ gia tri dién ap vao khoang 1,5 lan
gia tri dién ap qua do6 cua dong co. Viéc tinh toan gia tri dién dung cho tu C,
tuong tu nhu tu C;.

Vi thoi gian nghién ciu khdng c6 nhiéu nén dua trén nhiing phan tich,

danh gia va thyc nghiém trong tai liéu tham khao, cling nhu thong s cu thé
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cua dong co trén phong thi nghiém ma em da dua ra mét gia tri dién dung
nhu sau: C; = 100 pF/ 450VAC, C, = 150 pF/ 450VAC.

Trong d6 &n sir dung ngudn mot chiéu 24VDC/ 5A dé thuc hién phan
ham dong nang kich tir doc lap.
3.2.2. Thiét ké mach @ong lwe va diéu khién

Mach dong luc sir dung mot b khoi dong tir gdm contactor L va role
nhiét Rn. Bé dam bao an toan ciing nhu dat sy ti wu cho mach hdm ¢ day da
st dung cac role 24VDC dé déng mo cho céc contactor B, D, E phuc vu viéc
hdm. O qué trinh ham dong ning ty kich tir, trong mach sir dung hai tu dién
méc song song véi thong s tieng tu theo thi tu tu C; 12 450VAC/100pF, C, 14
450VAC/150pF. Mach dong luc céch ly véi mach vi diéu khién théng qua
cac opto PC817.

A B C
Start L
B Rn
L
L L o L oL
I; Rn E Rn E RN
" /1 L
_|M_/\_. — 5
/]
[R' 1 - 1
— —L -
E Cl Cg
M

Hinh 3.14: So d6 nguyén ly mach dong luc va diéu khién him dong nang ba

giai doan dong co di bo.
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Khi nhan n(t start, cuon hat cia contactor L ¢6 dién. Tiép diém thuong
m& phu L duoc mac song song véi nat start s& tu duy tri va cac tiép diém
chinh caa cuon hat L s& dong lai va cap ngudn cho dong co hoat dong.

Sau khi nut stop dugc nhan, ngudn cung cap bi ngat két nbi. Mach diéu
khién hdm bat d¢au hoat dong. Cuon hat cua contactor B duoc cap dién, tiép
diém thuong mo B dong lai két ndi tu dién C, trén hai pha cua dong co dong
thoi tiép diém thuong dong B mé ra ngat mach start. Sau thoi gian tré t; =
0,12s, cudn hut contactor D duoc Cép dién. Tu dién C, duoc dua vao va duoc
mAac song song Vai tu Cy. Sau mot khoang thoi gian tré t, = 0,2s, cudn hit caa
contactor E dong lai, c4c tiép diém cua contactor s& 1am ngan mach hai trong
ba pha ciia dong co ddng thoi dua vao dong co nguon mot chiéu (kich tir doc
lap) giup dong co ding han. Sau khoang thoi gian 1s, mach diéu khién s& ngat
ngudn cung cap cho cac contactor 1am nha céac tiép diém nham bao vé dong

co tranh anh hudng tiéu cuc tir nguon mot chiéu gay ra.

AL
-
s 3
2 ..H. 1 A

z.*w\/\,\,
k]

— Kl
o
B

Hinh 3.15: So d6 nguyén ly mach diéu khién him dong ning ba giai doan

dong co di bo.
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RS

.

Hinh 3.16: So d¢6 mach in mach diéu khién him dong ning ba giai doan dong
co di bo.

3.3. SO PO THUAT TOAN VA CHUONG TRINH PIEU KHIEN
3.3.1. So d6 thuat toan

Trén hinh 3.17. trinh bay thuat giai qua trinh diéu khién ham dong ning
dong co di bd ba giai doan. Hoat dong cua thuat giai nhu sau:

Ban dau chuong trinh s& kiém tra ndt stop nhan chua (chan P3.2=0?),
néu chua nhan quay lai kiém tra. Néu nit stop da duoc nhan thi khi d6 ro le B
dong ngay (P0.1=1). Sau mot khoang thoi gian tré t; = 0,12s, ro le D dong
(P0.2=1) va sau mot khoang thoi gian tré t, = 0,2s thi ro le E dong lai
(P0.3=1). Sau khoang thoi gian 1s tinh tir lac ro le B dugc dong lai thi cac

ro le duoc nha ra.
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Kiém tra Stop
nhan (P3.2=07)

Dong relay B (P0.1 = 1)

A 4

Sau t; = 0,12s, dong relay D
(P0.2=1)

A 4

Sau t; = 0,2s, dong relay E
(P0.3=1)

A 4

Nha cac relay sau 1s (tinh tur l0c
B dong )

Hinh 3.17: Thuat giai qua trinh diéu khién ham.

3.3.2. Chuong trinh diéu khién
ORG 0
LIJMP Main
ORG 0003H ; d/c vecter ngat INTO
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MAIN:

INTO_ISR:

LAP1:

LAP2:

LIMP INTO_ISR ;

ORG 001BH ; d/c vecter ngat timerl
LIMP TIMERL1_ISR;

ORG 0030H ;

MOV IE#89H ; cho phep ngat INTO, TIMER1
SETB TCON.O ;ngat INTO kich phat suon
SETBP3.2 ;datP3.2=vao

MOV PO,#00H ; xoa PO

MOV TMOD,#00010001H; TIMERO,1-MODE1
SIMP $

SETB TR1 ; cho phep timerl

SETB P0.1 ;dong Delay B

MOV R2,#10 ; lap 10 lan de tao tre 0,12s
MOV THO,#HIGH(-12000);

MOV TLO,#LOW(-12000);

SETB TRO

JNB TF0,$

CLRTRO

CLRTFO

DINZ R2,LAP1

SETB P0.2 ;dong Delay D

MOV R3,#10 ; lap 10 lan de tao tre 0,2s
MOV THO,#HIGH(-20000);

MOV TLO,#LOW(-20000);

SETB TRO

JNB TFO0,$

CLRTRO

CLRTFO
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DIJNZ R3,LAP2 ;
SETB P0.3  ; dong Delay E,F
RETI
TIMER1_ISR: MOV R4#20 ;taotre1s

LAP3: MOV TH1,#HIGH(-50000);
MOV TL1,#LOW(-50000);
SETB TR1
JNB TF1,$
CLRTR1
CLRTF1
DJNZ R4,LAP3
MOV PO,#00H ; reset cac Delay
RETI
END

3.4. KET QUA

Sau qua trinh nghién cau va va tir thuc nghiém, két qua tot nhat cho
phuong phap str dung ¢ day 1a t; = 0,12s va t, = 0.2s. Hinh 3.18 s& cho ta thay
duong cong toc do thoi gian hoan thanh trong quéa trinh phanh thuc hién bang

cach ham theo ba giai doan.

! Braking due to C) =100 LF
Ty = 0-

< 10 1=0-12 sec
o 075 Braking due to Ci+C2=250UF
o o T2:=02sec
o osk Magnetic + DC injection
o /bruklng applied
[V ]

0-25} T simultaneously

oF |

00 0-4 o8 Bp:
Hinh 3.18: M0 ta duong cong téc do thoi gian phanh.
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Hinh 3.19 thé hién mat truéc caa mé hinh thuc té va hinh 3.20 thé hién

mat sau caa mé hinh.

S i

START STOP

BETAI NGH

IEN C

Uu XAy Dt
GCoD|

D)

Hinh 3.19: Mat truéc caa md hinh thuc té
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Hinh 3.20: M3t sau caa md hinh thuc té
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KET LUAN

Qua mudi hai tuan thyuc hién dé tai:” Nghién ciu xay dung md hinh
him dong ning dong co di b ba giai doan co hiéu suat cao”, em thay do
an nay da dat duoc nhitng van dé sau:

1) Téng quat cac phuong phap hdm va nguyén 1y 1am viéc cua may

dién di bo.

2) Tim hiéu so dd tong quan hé théng ham dong ning ba giai doan va

khai quat duoc cau trac vi diéu khién.

3) Thiét ké va lap rap thanh cong hé théng ham dong ning ba giai

doan.

Tap d6 4n nay mic du c6 nhiéu han ché nhung trong qua trinh thuc
hién dé tai da giup em tu danh gia va hiéu ky hon vé cac kién thicc chuyén
mon, d6 cling 13 két qua ctia nhiéu ndm hoc tap cling vai su day dd rat tan tinh
cua cac thay cb trong bo mon dién tu dong cdng nghiép. Em xin chan thanh
cam on t6i cac thay co va dic biét |a thay gido GS.TSKH. Than Ngec Hoan
d3 chi bao rat tan tinh dé em hoan thanh quyén d6 an nay.

Em xin chan thanh cam on.

Hai phong, ngay thang nam

Sinh vién thuc hién

Nguyén Dinh Hai
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