LOI MO DAU

Trong qua trinh san xudt, truyén dong dién 1a mot trong nhitng khau quan
trong dé tao ra ning sudt lao dong 16n. Pidu d6 cang dugc thé hién rd nét
trong cac day truyén san xuat, trong cac cong trinh xay dung hién dai, truyén
dong dién dong vai trd quan trong trong viéc ning cao ning suit lao dong va
chat lugng san pham. vi thé cac hé thong truyén dong dién luén dugc quan
tam nghién ctru dé nang cao chat luong san pham.

Khi n6i dén truyén dong dién thi ngudi ta quan tdm nhat d6 1a dong co
dién va viéc diéu khién dong co dién mdt cach chinh xac va dat két qua nhu
mong mudn.

Do c6 nhiéu wu diém ca vé kinh té 13n k¥ thuat nén dong co khong dong
bd ngay cang duogc sir dung pho bién trong nén kinh té qudc dan ciing nhu doi
séng hang ngay. Vi vay viéc diéu khién dong co khong dong bo 1a mot trong
nhimg van dé quan trong.

Trong qué trinh hoc tap chiing em d3 dugc hoc, nghién ciru nhiéu phuong
phap diéu khién dong co khong dong bd va trong pham vi d6 an tt nghiép em
chi di sau nghién ctru thiét ké hé diéu khién cho dong co khong dong bo roto
day quan bang phuong phap dua lién tuc dién tré vao mach roto.

Duéi sy huong dan tan tinh cia GS.TSKH Than Ngoc Hoan em da hoan
thanh d6 4an tot nghiép ctia minh véi dé tai “XAY DUNG MO HINH HE
THONG PIEU KHIEN PIEU CHINH TOC PO PONG CO DI BO DAY
QUAN BANG DUA PIEN TRO VAO ROTO LIEN TUC”

Do thoi gian va hiéu biét thuc t& con han ché nén trong qua trinh thiét ké
con c6 nhimng sai sét nhat dinh, em mong dugc sy gitp d& chi bao cia cac
th?ly co trong by mon dé em hoan thanh tot nhiém vu thiét ké d6 an t6t nghiép.

Em xin chan thanh cam on!

Hai Phong ngay 17/4/2014
Sinh vién
Nguyén Viin Niam



CHUONG 1.

PONG CO KHONG PONG BO

1.1. Nguyén Iy 1am viéc ciia déng co khong dong bo (KDB).
1.1.1. Khai quat vé may dién KDB.
DPong co xoay chiéu KDB dugc str dung nhiéu nhat trong thuc té hién nay
nhd cac wu diém: Pon gian vé ciu tao, nhd gon, hoat dong tin cdy, gia thanh
ré va chi phi van hanh thap. Hon nita nd c6 thé dau truc tiép vao luéi dién

xoay chi€u ba pha ma khong can qua mdt thiét bi bién doi nao.

C6 hai loai dong co KPB :
+Pong co KPB roto day quan. +Pong co KPB roto 16ng soc.
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Hinh 1.1: Ky hiéu dong co KbB

1.1.2. Piac tinh co cia dong co KDB.
Theo diéu kién can bang coéng suit trong dong co, néu goi:
-Cong suat dién tir chuyén tir stato vao roto 1a Pyo.
-Cong suét co dua ra trén truc dong co 1a P,.

-Cong suét ton that trén dong co 1a AP.



Taco Pi,=P_,+AP.
Trong d6: P1;=My. o, P..=M.o.

Khi coi dong co va ludi dién 13 1y tudng: tic 1 coi cac thong sd day
quén nhu dién tro, dién khang khong doi, téng tréd mach tir héa khong doi, bo
qua ton that trong 151 thép va ton that do ma sat thi mémen co bing mémen
dién tir con ton hao cong suét khi ay chi xét dén ton hao dong do réto gay ra
bén trén dién tré mach roéto, tuc la:

MaxM va AP=AP,=3.1,°.Ry".
Trong d6: 1,’: Dong roto da quy ddi vé stato.
R,’: Bién tr& Roto da quy ddi vé stato.

U,

J(R1+RZ)2+><§m
S

I,

(D).

Trong do: X,m=X;1+X;’ : Dién khang ngén mach cua dong co.
Uy: Tri s6 hiéu dung cua dién &p pha stato.
Ry, X1: Dién tré tdc dung va dién khang stato.
R,’,X,’: Pién tré tac dung va dién khang roto dd quy doi vé stato.
s: Hé sb truot.
Theo biéu thitc  Py,=P,+AP
Taco: Mo =Moo +3.1,2.R, =M. -0, =3.1,’2R;’

o Mo, 7% =31,2R,.
®q
—_ 9 2 '
Thay s= Y~ % yvao bidu thirc trén ta co: M=31Re (2).

R ,S

auz. e
s g e R , \ .. _ S
Thay I, tir biéu thirc (1) vao (2) tacd: M= > (3).

a){[Rl +RSZJ + anm]



Pay la phuong trinh dic tinh co cua dong co khong ddng bo, cho s cac gid tri
khac nhau, tic 1a ung véi mdi gia tri tbc d6 o =w,(l-s)ta cd cac gia tri

moémen M tuong ung, tir 6 ta ¢6 dac tinh co cua dong co KDB nhu sau:

5th
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Hinh 1.2: Pac tinh co ciia dong co KDB.

Céc diém cuc tri cua duong cong dic tinh co trén goi 1a diém toi han

ung véi cac toa do:

-Do tryot to1 han: sy,=

-Momen to61 han: My,=

3U12 -
2w, [Zl +RS+ X
Néu biéu dién phuong trinh (3) thong qua do6 trugt téi han va momen

t&1 han ta c6 dang phuong trinh déc tinh co thong dung dang Closs nhu sau:

~

2M, €+as . R
M=—=n "= Trong do a=—.
s S R
—+ " tas, 2
Sp S

Dac tinh co trén cho thay quan h¢ gitta toc d0 dong co va mdmen

duoc chia lam 2 doan:



-Doan 1 tr diém khong tai Iy tuong (s=0,0 = w,) dén diém t4i han
(s=st) goi la doan cong tac c6 dd cung S <0, dong co chi lam viéc xac lap
trén doan nay.

-Poan 2 tir téi han t6i diém ngan mach (s=1, » =0) c6 d6 cimg g >0va

chi ton tai trong qua trinh khoi dong hodc qua do.

Két luan: Su phat trién cua k¥ thuat dién tir 1a cho viéc diéu khién dong co di
bd duoc dé dang va c6 nhiéu vu diém nhu: hé théng diéu khién don gian, gia

thanh ré...vi vay ma viéc nghién ctru vé€ dong co di bd va vo cung quan trong.



CHUONG 2.

CAC NGUYEN TAC PIEU CHINH TOC PO PONG CO DI BQ

2.1. Cac nguyén tic diéu chinh toc d9.

T

Thay o,= v6i f 12 tan s6 dong dién trong stato, p sb d6i cuc cla

dong co.
va Xom=X1+X,* vao biéu thtrc (3) ta co :

3.uf.&
M= S (4).

- N2
274 (R1+R;2j +((1+X'23}

Tir phuong trinh trén cho thay ta c6 thé diéu khién duoc dong co KDB

béng cach tac dong vao cac thong s6: Pién tra, dién khang mach réto R,, Xy;
dién ap stato Uj; dién tr¢ va dién khang stato R; ,X;. tan s dong dién stato f;
va s6 ddi cire p. Ngoai cac phuong phap tac dong vao cac thong sb trén nguoi
ta con diéu khién dong co KbB bﬁng céc so d6 dic biét dé diéu khién dong co
thong qua diéu chinh cong suit truot trong mach roto, d6 1 cac so d6 tang. Ta
s& lan luot khao sat cac phuwong phép trén:
2.1.1. Piéu khién dong co bing dién ap stato.

Theo biéu thuc (4) cho thay sy anh hudng cia dién ap stato U; dén
cac thong s6 dau ra ciia dong co. Do vay co thé diéu khién dong co thong qua
dién ap stato U;. Viéc diéu khién duogc thuc hién st dung mot bd nguén co

dién ap ra thay d6i (U;=var) dé cung cép cho stato ctia dong co:

So do: A
S
T T T con T~ T~ T Uldm
Uldm>U11>U12 \\\ \ \
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Hinh 2.1: So d6 va ho dic tinh co nhan tao khi thay doi dién ap stato.

Do dong dién dong co ty 1¢ véi binh phuong cia dién ap U, dd truot toi
han sy, khong thay ddi theo dién ap.

lm=U1. Mum=U1%
Mg =U% Sih=Const.

Nhu vy ta c6 dic tinh co khi thay d6i dién ap stato nhu trén.

Viéc diéu khién ddi véi dong co KPB réto day quin va roto 16ng soc
c0 khac nhau.

-Déi véi dong co KB roto léng soc: Do do truot td1 han nhd,nén phén
cong tac trén cac dic tinh diéu chinh ngan din dén hiéu qua diéu chinh toc do
khong cao. Do d6 ap dung phuong phép thuong ap dung phuong phap nay
cho diéu chinh mémen va dong dién khoi dong.

-Dbi voi dong co roto day quan. Nguoi ta thuong dua thém mot bd dién
trd ¢6 dijnh va ba pha cua réto dé lam tang thém do truot td1 han cua dong co,
do d6 mé rong duge ving diéu chinh, ting hiéu qua cua diéu chinh dong co,
do d6 phuong phap nay duogc ap dung dé diéu chinh toc do.

2.1.2. Piéu khién dong co KPB bing bién doi tan so.

Viéc diéu khién dong co KDB bang bién d6i tan sé dugc ding rong rai
do tao ra cho dong co KPB kha ning diéu chinh cac thong sé dau ra vuot troi.

Phuong phap nay cho phép diéu chinh ca mémen va tbc do dong co
v6i chét luong cao.

So d6 khai quét ctia hé bao gom bd ngudn bién tan co kha ning dicu
chinh, bién dbi tan sb va dién 4p hodc dong dién cip cho stato ciia dong co va

mot khéi diéu khién dung dé xir 1y céc tin higu diéu khién hé thong.

T [nmm
m. T
T T T const 3‘7:_‘3_,__7_7_7__7_7_“ . \
—= DK —— BT ... 7_7__7/7 ""\
[ Ln [ J | f12<fim ‘\
. ~EY Uvar A
o/ fl=var )
s=1 ] M
—




Hinh 2.2: So @ nguyén 1y va dic tinh nhan taokhi bién di tin s6
Uu diém ctia phuong phap: Céac dic tinh nhéan tao ¢ thé thap hon néu
f<fin va cling co thé cao hon néu £>fy,, tic 1a tdc d6 1am viéc ny, c6 thé 1on
hodc nhé hon tde d6 dinh mirc ny,,
Phuong phap nay tng dung nhiéu trong cac hé truyén dong tu dong
hién dai dung dong co KDB.
2.1.3. Piéu khién dong co KPB bing thay doi s6 doi cue p.

2.1.1,

Xuat phat tir cac biéu thic o, = Va @ = w,.(1-s)

Ta thay khi thay d6i s6 d6i cuc p thi toc dd ,, do d6 toc do roto dong
co o thay doi.

Pé st dung phuong phap nay ngudi ta ché tao hai loai dong co ¢ kha
nang thay do6i s6 doi cuc.

-Loai ¢6 hai by day quén stato riéng biét, mdi bo c6 mot sd ddi cuc
riéng biét.

-Loai c6 mot b day quén nhung moi pha déu chia lam 2 phan doan, khi

do1 ndi ta s€ co cac so do1 cuc khac nhau.

s=1 ‘ M

)
{ Mth

Hinh 2.3: Ho dic tinh co khi thay doi p



Nhuoc diém cua phuong phap :

-Vi p chi c6 thé thay ddi theo cac s6 tu nhién do d6 tdc do thay doi nhay cép.

-Phuong phéap nay khong kinh té.
2.1.4. Piéu khién dong co KDB bing dién tré va dién khang phu mach stato.

Vé nguyén ly, dién trd phu stato Ry va dién khang phuy stato Xg déu

c6 anh huong dén dic tinh co ciia dong co KPB. Tuy nhién do han ché cua
dang dac tinh va chi tiéu chét lugng thép, do d¢6 it dugc st dung trong diéu
chinh toc do.

So d6 nguyén 1y va dic tinh diéu chinh.

L ) ) sth2
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Hinh 2.4: So d6 nguyén 1y va ho dic tinh co.

Dbi véi dong co KPB réto 16ng soc co cong sudt trung binh va 16n, dé
han ché dong dién khoi dong, nguoi ta mic thém dién tré phu hoac dién
khéng phu vao stato.

2.1.5. Piéu khién dong co KPB bang so do tang.

Nhu d3 trinh bay, khi dong co lam viéc ¢ toc 46 o tuong ung voi
tdc d6 truot s nao do, cong suét léy tir ludi dién sau khi chuyén thanh cong
suit dién tir P1,=Mg., chia 1am 2 phan chinh: Cong suit co P,,=M.o va

cong sut trugt AP=P;,.s chuyén vao mach réto.



Gia thiét bo qua céc ton that trén cac ddy quan, trén 15i thép va ma sat
trén 6 truc ta co: Pp=P,,+AP;.

Déi voi cac hé théng didu khién dd xét ¢ trén,Cong suét tiéu tan AP ty
18 v&i hé s6 truot s. Piéu chinh cang sau do trugt cang 16n, ton that cang lon
dan dén chi tiéu nang luong cang thap.

Do vay, d6i véi cac dong co KDB roto ddy quin cong suét 16n co AP
16n ngudi ta sir dung phuong phap diéu khién theo so do ting nham muc dich
str dung c6 ich cong suét truot khi diéu chinh téc do dong co.

Pé thyuc hién dugc ¥ tuong trén nguoi ta dua vao mach roto mot thiét
bi bién d6i dé tiép nhan nang lugng AP rdi bién d6i nd thanh co ning bo
xung vao tryc clia dong co cling may san xut hoic thanh dién ning co tan sb

bang tan so ludi dién va tra vé ludi.

Luoi dien Luoi
Pi=P12 Pi=P12
DC Pey M4y SX e Peo May SX
Py s
» P dicn
I'BBD Peo TBBD
a b

Hinh 2.5: So d6 khéi nang luong trong cac so dd ting: a, tang dién co; b, tAng
dién
2.1.6. Piéu khién dong co bing dién tré phu trong mach réto Rf.
Phuong phéap nay duogc st dung cho dong co KPB r6to diy quéin thong
qua viéc st dung dién tré phu R mach roto.

So db nguyén ly:
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Hinh 2.6: So d6 va dic tinh nhan tao khi thay d6i dién tro phu roto

V&1 phuong phap nay ta ¢c6 momen téi han cua dong co:

2
M ~ _3Y. =const.
Dy A pm

A an 11 A e 1y e 2.r.f _

Toc do khong tai ly tudng: o, = ——— =const.
p
A 7, - RZt =R
Do truot to1 han: Sth= =t

nm

Trong do6: Ry=R,+R¢ 1a dién tro téng trong mach roto.

Khi tang dién tréd phu Rs khién cho @6 truot toi han sy, tang khién cho d6

cung dac tinh co g giam do do di€u chinh dugc toc do lam viéc va momen

ngan mach cua dong co.

Pé tang chat luong diéu chinh toc do, nguoi ta dung loai bién trd xung 1a

loai bién tré tur dong co thé diéu khién nho khoa dong cat bang linh kién dién ti.

Tuy nhién phuong phap nay chi sir dung cho diéu khién réto day quan.

Trén h.2.7 biéu dién dic tinh co cua dong co diy quan, khi dién tré

phu trong mach r6 to thay ddi. Viéc diéu chinh dién tro phu, c6 thé thuc hién
& mach dong xoay chiéu hay & mach dong mét chiéu. Thay d6i dién tré &

mach dong mot chiéu, chi thyc hién duoc khi bo chinh luu nbi truc tiép véi

vanh truot cua ro to.

11



Trong thuc té ngudi ta sir dung b
diéu chinh xung dién tré bang hé thong “m
ngit xung dong mot chiéu: Trén hinh
2.8 biéu dién mot hé théng diéu chinh
xung dién tré mach ro to.

Di¢n tr¢ phu co thé mic song
song, hodc ndi tiép vo1 bo ngét mach
mot chiéu. -0,5

Néu bd ngit mach ti-ri-sto méc
song song v&i dién trd, thi dién trd 0
tuong duong biéu dién bang biéu thirc
sau: Hinh 2.7: Djc tinh co cua dong co
day quan thay doi dién trd ro to

Ry <R, <Ry

0

I m

T

T, +T,

R =TT—1KR(2.1)

trong d6 T; -thoi gian bo ngét mach khong lam viéc, T, - thoi gian bg
ngét mach dan dong, T,+T, -chu ky lam viéc cua bo ngét mach, A- hé sb diéu
bién 0<A<1.
Tir (2.1) ta thay rang, dién tré twong duong R, phu thudc vao hé sd A va
bién thién tir 0 t6i R.
Khi mic nbi tiép dién trd voi1 bd ngét mach, di¢n tré R thay ddi theo

biéu thirc sau:

R
= - R _Rp2
T, /T, +T,) T,/T A

z

Trong d6 (0 <A <.1).

12
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Hinh 2.8: Piéu chinh xung dién 4p a)hé thong ndi song song, b)hé théng mic
noi ti€p c)hé thong song song nhung c¢6 mach ngat ti-ri-sto

O hé théng méc ndi tiép, dién tro R, thay doi tir R t6i vo cung, phu
thudc vao hé sb A. Trong thuc té tan sb diéu bién co gia tri dao dong tur 200
dén 1000Hz. Gidi han trén cua tan s6 1a do thoi gian trung hoa cua ti-ri-sto.
Trén h.2.8¢ biéu dién so dd bo diéu chinh xung mot nic dién tré (Ry) ndi vao
mach 16 to dong co day quin qua mach mot chiéu. Ti-ri-sto T ngit dién tro
hodc ndi dién tré vao mach. Bo ngét mach ti-ri- sto T duoc ndi & mot nguén
doc lap U,. pé ngét ti-ri-sto T ta m& Ty, . Néu tu duge nap dién c6 cuc tinh
nhu hinh v& (phia trai ddu +, phai dau -) thi sau khi mo T1p, tu s€ phong di€n
trong mach T1p-C-Ds-L; va T bi ngét vi dién 4p trén diot c6 cuc ngugce. Cam
khang L; dung dé han ché d¢ ting dong trong Ty, ti-ri-sto phu Ty, dugc mé
cung vo1 T. Sau khi m& T va Ty, tu dién nap qua mach Up-Ry-Lo-T-C-Ty,.
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bién tro R, dung dé gi61 han dong dién nhan tir nguén phu Up. Sau khi nap tu,
T, tw ngat.

Anh huodng cua dién tré tuong dwong R, 1én dién tré cia 16 to c¢6 thé
xac dinh trén co sé cong suét cia mach rd to P,.

P, =3(R+Rx)1,* =3R,1,%+R,144(2.3)

trong do Ry -1a dién tré ngoai ndi v6i mdi pha, R; - di¢n tré 10 to, I,-
gid tr1 hi¢u dung dong 16 to, Iy - dong chinh luu (ig=lg). Tur (2.3) ta nhan duoc

mébi lién hé sau:
R, = 3sz_ (2.4)

Khi ding cau chinh luu 3 pha, ty s6 gia tri hiéu dung dong pha véi
J2

gia tri trung binh cua dong chinh luu (ig=lg) la —= do do:

e
RZ = 2sz(2.5)
Do truot twong duong khi c6 R, nhur sau:

R, +R, /2 _ 2R R,
S, =S f+RZ 2+ (2.6)

r r

hodc luu ¥ rang R,=AR ta co:

2R, + AR
=S———-

S, = (2.7)

Trong cac biéu thirc trén, s 1a d6 truot cua dong co khi vanh truot bi
ngan mach. Trén h.2.9 biéu dién so do hé thong truyén dong dién, dong co di
bo 16 to day quén, diéu chinh dién tré dua vao mach rd to, béng cac bo ngét
mach ti-ri-sto. Hé théng gém mot chinh luu céu 3 pha c6 cudn khang lam
phang dién 4p ra va 3 dién tré Ry, R,, Rs dugc diéu khién bang xung. Trong
hé théng sir dung 2 bo diéu chinh: bo diéu chinh téc d6 6 va b diéu chinh
dong dién ro to 7. Hai bd ndy ndi song song véi nhau. May phat toc 2 do tdc
do goc cua dong co. Cam bién dong mot chiéu 4 do dong di¢n. Bo diéu toc

PID tac dong 1én khéi diéu khién cac ti-ri-sto Ty, T,, T3 (khdi 2).

14
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Hinh 2.9: TPD dong co day quan véi 3 mic dién tr¢ diéu chinh bang xung

Nhu d phan tich ¢ phan dic tinh co PCKDB, c¢6 thé diéu chinh duoc
tbc 3o DPCKPB bang cach diéu chinh dién tré mach roto, trong phan nay khao
sat viéc thue hién diéu chinh tron dién tr& mach réto bﬁng cac van ban dan, uu
thé ctia phuong phap nay 1a d& tu dong hoa viéc diéu chinh. Pién trd trong
mach réto dong co khong dong bo:

R; = Ry +R¢
Trong do: Ryy: dién tré day cudn roto.
Rf: dién tré ngoai mic thém vao mach réto.
Khi diéu chinh gia tr1 dién trd mach réto thi moémen td1 han cua dong co
khong thay d6i va do truot téi han thi ty 18 bac nhat voi dién trd. Néu coi doan
ddc tinh 1am viéc ciia KPB, tic 1a doan c6 d¢ truot tir s = 0 dén s = sy, la

thang thi khi diéu chinh dién tro ta c6 thé viét.
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s=s,——, M =const (2-8)

Trong do: s - d0 trugt khi dién tré mach roto 1a R,.
S; - d0 truot khi dién tréd mach roto la Ryq.

3I2R,
o,S

Matalaico: M =

Thay (2-8) vao ta dugc biéu thirc tinh mémen:

— 3|I’2er

M (2-9)

Néu gitr dong dién roto khong doi thi mémen ciing khong d6i va khong
phuthudc vao téc d6 dong co. Vi thé ma c6 thé ung dung phuong phéap diéu
chinh dién tré mach roto cho truyén dong comomen tai khong doi.

Trén H.2.9, trinh bay so do nguyén 1y ciia diéu chinh tron dién tré mach
roto bang phuong phap xung. Pién ap u, duoc chinh lwu boi cau diot CL, qua
dién khang Ico L duogc cép vao mach diéu chinh gém dién tré Ry ndi song
song voi khoa ban dan T. Khoa T s& dugc dong, ngit mot cach chu ky dé diéu

chinh gi4 tri trung binh cua dién tré toan mach.

Nguyén Iy hoat dong ciia hé thong nhw sau:

Ban dau khi cép dién cho dong co, dién trod R dong vai tro 1a dién tro
khai dong nham tranh sut ap ludi ciing nhu giam nhiét sinh ra trong dong co.
Sau qua trinh khoi dong 13 qua trinh thue hién diéu khién téc do, 3 van ban
dan T sé& lan luot cat giam dién trd ra khoi mach theo nguyén tac timg van 1
dan, van nao dan dé cit dién tr& mic song song v6i van d6. Bang viéc diéu
khién cac van nhu vay ma dién trd mach roto duoc thay d6i 1 cach vo cap vi
vay ma tbc do dong co dugc thay doi tron cling nhu dai diéu chinh rong.

Pé cho hé théng lam viée véi tbe dd 6n dinh thi ta sir dung thém 2
vong phan hoi: phan hoi am téc d6 va phan hoi duong dong dién diéu khién

theo luat PID
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Hoat dong ctia khod ban din twong tu nhu trong mach diéu chinh xung
ap mot chiéu. Khi khoa T dong, dién tré Rq bi loai ra khoi mach, dong dién
roto tang 1€n, khi khoa T ngét dién tr& Rg lai dugc dua vao mach, dong dién
roto giam. Vi tin sé dong ngit nhat dinh, nhd c6 dién cam L ma dong dién
roto coi nhu khong doi va ta co mot gia tri dién tro tuong duong R, trong
mach. Thoi gia ngit t, = T — tg néu diéu chinh tron ty s giita thoi gian dong tg

va thoi gian ngit t, ta diéu chinh tron duoc gia tri dién tro trong mach réto.

~Ryp (2-10)

Dién tré twong duong R, trong mach mdt chiéu dugc tinh d6i vé mach
xoay chiéu ba pha & réto theo quy tic bao toan cong suat. Ton hao trong mach
roto ndi theo so d6 H.3.1 1a

AP=T2(2R,+R,)  (2-11)

Va tdn hao khi mach roto ndi theo so dd H.3.1 la:

AP =312(R, +R,)

Co so dé tinh d6i 1a ton hao coéng suat nhu nhau, nén

AP =312(R, +R,)=12(2R, +R,)

v6i so d chinh lwu ciu ba pha thi I = 1,51,% nén.

1 R
Ri=-R,=p-—2
fze p2

Khi di c6 dién tré tinh d6i, dé dang dung dugc dic tinh co theo phuong
phap théng thuong, ho cac ddc tinh co nay quét kin phang mat phang gidi han
boi1 dac tinh co tu nhién va dac tinh co ¢é dién tré phu Rf = Ry,

Pé mé rong pham vi didu chinh mémen c6 thé méc nbi tiép véi dién tro
R, mdt tu dién dung du 16n. Vig¢c xay dung cac mach phan hdi diéu chinh toc
do va dong dién roto duoc tién hanh tuong tu nhu h¢ diéu chinh dién ap.

Két luan: Viéc diéu chinh téc do dong co KPB réto ddy quan bang

phuong phap xung dién tr& mach roto 13 tdi vu hon ca. Piéu chinh téc do
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bang phuwong phap nay dam bao tinh dbi xtng v6i 3 pha roto thoa man yéu
cau diéu chinh vo cip va khoang diéu chinh rong c6 thé tao ra dic tinh co
mong mudn . Hon nita phuwong phap ndy pht hop véi nhimg hé truyén dong
c6 momen can khong d6i. Pic biét tinh vu viét cua phwong phap xung dién
tré mach roto 1a thay do6i dién trd mach roto thong qua viéc dong_ cat IGBT
mot cach ty dong nén phuong phap nay tu dong hoa . Pay cling 1a mot trong

nhing chi tiéu quan trong ctia hé diéu chinh trong thoi dai ngay nay.
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CHUONG 3.

THIET KE HE THONG PIEU CHINH TOC PO PONG CO DI
BO BANG PIEN TRO MACH ROTO LIEN TUC

3.1. So' d6 khéi ciia hé thong

HT

Dat toc do Mach DK KD IGBT —

bT

Do toc do

Hinh 3.1: So d6 khéi hé thong diéu khién dién trd roto

Trong do:

+ Mach DK: 1a bd x1r Iy trung tdm nhén va xtr 1y tin hi¢u

+ Dat toc do: Khdi giao tiép ngudi dung dé dat toc do dong co mong
mudn.

+ HT: H¢ théng hién thi téc do dong co

+ KB: Bo khuéch dai xung dé xung diéu khién co gia tri va bién do du
16n diéu khién IGBT

+PT: Pbi tuong diéu khién & day la dién tré phu mach roto dong co.
3.2. Thiét ké h¢ thong
3.2.1. Tinh chgn mach dong luc

Do uu diém cia IGBT so voi Thyristor 1a diéu khién dé dang nén ta

chon mach dong lyc nhu hinh 3.2
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O>
Ow
olp)
(0)-4

EAB
STOP _LSTART

— L

MC
MC

- ~- ~MC

D1l D2
D3l D4
DS Dé
Ld
JL
R0 i

Hinh 3.2: Mach dong luc

Céc thong s cta dong co KPB réto day quan :

Pam =4 KW .
Ogm =98 1/s .
lgm = 7,3A .
lo =5A.

logm = 6,3 A.
Eyo =225V .
Ry = 1,836 Q.
Xy = 2,67 Q.

bé tinh chon cac phan tir ctia mach lyc trude hét dua vao cac yéu cau
ma h¢ truyén dong can dam bao .
-C6 kha nang thay do6i do rong xung dién tr¢ trong mot khoang rong

dé co thé diéu chinh sau toc d6 thong thuong do rong xung tir (0,05+0,95).
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-Lam viéc 6n dinh & nhirng vung c6 dd trugt nho .

-Lam viéc véi tan sd truyén mach cao dén 2000 H, .
3.2.1.1. Chon Aptomat :

Aptomat khi cu dién dung dé dong cit mach dién , dé bao vé qua tai va

ngan mach . Ta chon Aptomat theo dong dinh muc . Theo PLIV.5 trang 286
sach “ thiét ké cung cip dién ”. Cua tac gia Ngoé Hong Quang, Vii Vin Tam.
Ta chon Aptomat kiéu EA10-G do Nhat ché tao, c6 céc thong s6 ky thuat sau.

-Sbcyc 3.

- bién ap dinh muac Uy, = 380 V.

- Dong dién dinh mure I4, = 10 A..

-INn=5kA.
3.2.1.2. Chon cdng tic to va cac niit 4n :

*Cong tc to 1a khi cu dién dung dé dong , cit mach dién . Ngoai ra
con co tac dung bao vé dién ap thép va di¢n ap khong chon cong tic to theo
dong dinh murc cua dong, ta co I, = 7,3A cua hdng FUJI c6 ky hi¢uSC- 02
c6 cac thong sb sau:

- bién ap dinh mac Uy, =380V .

- Dong dién dinh muc 14,=10A . Chon céac niit 4n :

Tra theo catalog cta hang Yong Sung (Han Quéc) chon.

+Chon mot nat an thudng dong c6 mau do loai YS 12-11 .

+Chon mot nat 4n thuong mé ¢6 mau xanh loai YS 12-11R .
3.2.1.3. Tinh chon Diét :

Pé cac van dong luc 1am viéc dugce an toan va khong bi danh thing nén
khi tinh chon van, ta tinh rng v&i trudong hop khoi dong dong co .

Dong dién roto quy doi vé stato c6 thé tinh .

| — 28,83(A)

. Ep 225
M BYREEXE /3./1836 + 2,677

Hé s6 quy doi K:
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« _x _ i _098U, 095220 .,
F E, Ey 225 ’

=0,82.28.83= 23,64(A)

|
2kd
=< =
2kd 2kd
K

=K, 1,y K, :ﬁ hé s6 tra bang.

I m
i J3
J2 -
I, =< .2364=1578@
d \/5 -
Dong dién trung binh qua van:

K, :%.15,78=5,26A:

=1,

Dong dién hiéu dung qua van:

Ly =14 Ky =15,78.i=8,47¢\:

V3

L =K, .Kyy =1,2.847=1016@_

Chon K, =1,2.
Pién ap nguoc 16n nhét:
E 255 ~
U, =-2.245="2-3606¢
RVEE 3 -

2,45 : Hé s so d6 cau.

Pé c6 thé chon van theo dién 4p hop 1y thi dién ap nguoc cta van can
chon phai 16n hon dién ap 1am viéc mot hé sé du trit Kg = 1,62 .

Uny = Kgt.Ungmax = 1,6.360,6 = 577 (V)

ChonKy4=1,6.

Tra bang 4 tai lidu “thiét ké thiét bj dién tir cong suat” cia thay gido
Tran Vian Thinh bién soan, ta chon Didt c6 ky hiéu RP6015 c6 cac thong sé :

Dong dién cuc dai cua van : I = 15 (A) . DPién &p nguoc van : U, =
600 (V). Téonhao diénap: U = 1,5(V).

3.2.1.4. Tinh chon IGBT:
Pé dam bao cho IGBT lam viéc dugc va khong bi danh thang thi
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IGBT can chon c6 dién ap nguoc lon hon dién ap nguoc dat Ién chung . Vay
so dd mach luc di duogc chon . Ta c6 dién ap nguoc dac 1én IGBT phai tinh
g véi truong hop diéu chinh téc d6 nho nhat . Khi co R¢ 13 16n nhit .

Khi lam viéc & M = const , déi diéu chinh D = 4+1 .

R—Izzconst:>RzJer Ry
S Sl Stn
4
Ma's, - N—Ngp _ 1000-936,3 —0,0637
n 1000
ny, = 200 _ 0098 _g363¢/p"
or 2314
_nl
s _ & _1000-2341 ...
. on 1000 ’
60(0} 60.948
n, = 4 - =2341¢ /P
. 2r 2314 -
. R . 0,836
Vay R, =—2.5, -R, =——-—.0,756-0,836 = 9,08Q2_
20 w ;3 ° 00637
R, 9,08 }
j— R =—= : 13,50
" K?2 0822 -

Cong hé s6 du trit 5%.

Ro=13,5+ 0,675 = 14,17 (Q).

bién ap dat 1én IGBT Iuc nay .

Ungmaxt = lam-Ro = 7,3. 14,17 = 107,31 (V).

Pé van lam viéc an toan hon khi chon van ta nhan thém hé sd dy trix vé
ap Ky=1,3Dodo:

Ungept = Ungmaxt-Ky =107,31.1,3 =140(V)

Va nhan véi hé s6 du trir vé dongK,=1,2

lvep = lgm- Ky =7,3.1,2=8,76 (A) . Vay voi cac thong sb ctia van dong
luc da tinh :
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Ungepr = 140 (V) . lyp = 8,76 (A) .

Mudn ting d6 doc cua dic tinh diéu chinh, ta phai ding IGBT
c6 di¢én ap dinh mirc 16n nhu vay :

—Tra bang 5 trang 114 sach “tai liéu huéng dan thiét ké thiét bi
PTCS” cua tac gia Tran Van Thinh chon IGBT loai FGA25N120 c¢6 cac
thong s6 ky thuat

- Dong dién trung binh cua van Iy, = 10 (A) .

- bién ap ngugc cua van U, = 200 (V) .

-Posutdptrénvan U = 2,4 (V).

-Dién 4p diéu khién Uy= 2 (V).

- Dong dién diéu khién Iy = 0,15 (A) .

-d,/di=1000 (V/S)

3.2.1.5. Tinh chon dién tré phu :

bién tréo nay tao ra dac tinh diéu chinh mong muén, muén mo
rong pham vi diéu chinh téc do, dién trd phu r6to phai léy vo1 gia tri 1on nhét
c6 thé duoc .

Néu coi rang khi IGBT ngat, dong dién van giit gi tri cii do d6 ta xac
dinh gia tri cua dién tré phu 1a :

R, = Ung maxL:ZOO

| K 10.1,3

dmax "' v

=1538Q2

Trong do: Ungmaxt=200V : Dién 4p nguogc cuc dai cua IGBT

lamax=10A: Dong dién cuc dai c6 trong mach
K, : Hé s6 duy trit vé ap .
3.2.1.6. Tinh chon Ld :

Mudn bao dam bién do dap mach nhé nhét cho dong di¢n va mémen
dong co, ta phai léy tan sd doéng cat IGBT ¢ murc dd cuc dai cho phép . Mac
du theo s6 liéu catold, IGBT duoc phép lam viéc & tan s6 2000H; . Nhung ta
phai xét cac thoi gian tac dong ban than cua IGBT. (thoi gian mé thong  tur
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1+5 pS , thoi gian phuc hdi tinh khoa tir 1525 uS) . Cac khoang thoi gian
ngan nhat can dé IGBT ngat han sau khi di thong twong dbi 1au va do du trix
can thiét dé dam bao lam viéc tin cay nén ta chon tan sd chuyén mach f,, =
800H . Khi d6 ta c6 chu ky chuyén mach :

T, = 1.1 125107 ¢
f 800 -

Thoi gian ma dong dién thay d6i tir Lnin+Imax dugce tinh:
At=05T, =05.1,2510° =6,2510" €_
Chon Ai=1_ <1, =001@

A At
Vay: L, = RO.E.Idmax -2L

.. - - 3X,
Véi R, =1538Q ; 1, =10@ ; L= ot

. . X. 1,67 -
X, =X, +X, =X, +X, :K—§=1,67+ 087 = 415Q
L= 3415 _ 39.10°€@
2.314.50 -
—4
=L, =15,38.6’25'10 10-2.39.10° =1,8¢H _

3.3. Thiét ké mach diéu khién
3.3.1. Giéi thi¢u vé vi diéu khién 8051

<MSC51 1a mot ho Vi Piéu Khién (Microcontroller) do hing Intel
san xuat.Cac IC ctia ho MSC51 tiéu biéu la 8051 va 8031. Dic biét, vi diéu
khién 89C51 san xuét gan diy mang cac dic diém sau:

v 4Kbytes EEPROM.

v'128 bytes RAM.

v'4 Port 1/0 (Input/Output).

v'2 bd dinh thoi Timer 16 bits.

v'Giao tiép nbi tiép.

v'64Kbytes khéng gian b nhé chuong trinh mé rong.

v 64Kbytes khéng gian bo nhd dit liéu mé rong.

v' Mot bd xtr 1y luén li (thao tac trén cac bits don).
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v'210 bits dugc dia chi hoa.
v'B0 nhén chia 4ps.

B2 o
Uce pp.7 |—=£n0
|ﬂ_7“' XTHL1 PR.6 [0
PR.5 =t
e ] 8951 pg, 4 =0
pe.3 2%
|j_—19 KTRLZ PB.2 [ °
Pa. 1 —3
Pe.8 f
- R PL? 2
Pl.& -
o« LG |5
[E ] i
A & Fl.3 —13-
g P2 _Z
A par PLI |5
pre L
=n 17 ZH a0
B0 17 _f py pa,7 |-22n
R 1£ 1 pa.g P26 2271
T P35 P2.5 —"‘___
T8 1% ) op3g4 P2, —Z2 01
FITE = pz3 |—Zfal
012 s P22 [—Ldnls
1 P3.1 P2.1 |2 2
<0 181 paa pz.e |—& A2

%HE THONG GIAO TIEP PORT.

ePort 0: port 0 12 mdt port hai chirc nang trén cac chan 32-39.

Hay nhé rang : trén cac chan nay chua co dién tro kéo duong, do do
khi can chung ta can nhé dén dic diém nay.

ePort 1: port 1 1a mot port I/O trén cac chan 1-8.

ePort 2: port 2 1a mot port cong dung kép trén cac chan 21-28.

ePort 3: port 3 1a mét port cong dung kép trén cac chan 10-17. Cac
chan nay déu c6 nhiéu chirc ning, cac cong dung chuyén doi co lién hé téi cac

dac tinh dac biét caa 8051 & bang sau:

Tén Chife ning chuvin dii

F3.0 EXD Dif liéu nhiin cho part nd GEp
F3.1 THD Dif liéu phit cho port nii 1iEp
P3.2 IN T Ngfit O bénnpgodi

P3.3 INTIV Nefit | bEnnpgodi

P34 TO Ned vio eda Timerkounter O
P35 Tl Ned vho ela Timerfeounter |
P3.9 WEL Xung ghi b nhd dif lifu ngodi
P37 R Xung doc bd nhid diF i o npodi

% CAC TIN HIEU PIEU KHIEN:
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Chip AT89C51 ¢6 cac tin hiéu diéu khién can phai luu ¥ nhu sau:

e Tin hiéu vao EA\ trén chan 31 thuong dat 1én mic cao ( +5V)
hozc murc thip (GND)

Néu & murc cao, 8951 thi hanh chuong trinh tir ROM ndi trong
khoang dia chi thip (4K hoic toi da 8k ddi véi 89C52).

Néu & mirc thap, chuong trinh dugce thi hanh tir bd nhé mé rong (tdi
da dén 64Kbyte).

Ngoai ra nguoi ta con dung EA\ 1am chan cép dién 4p 12V khi lap
trinh EEPROM trong 8051.

*CHAN PSEN (Program store enable):

PSEN 1a chan tin hiéu ra trén chan 29. N6 1a tin hiéu diéu khién cho
phép chuong trinh mé rong, PSEN thuong dugce nbi dén chan OE\ (Output
Enable) cia mét EPROM hozc ROM dé cho phép doc cac bytes ma 1énh.

Hay nhé rang : binh thuong chan PSEN\ s& duogc tha tréng ( No
Connect).Chi khi nao cho EA\ & mic théap thi lac do:

PSEN\ s& ¢ mirc thap trong thoi gian 1y 1énh. Cac ma nhi phan cua
chuong trinh duogc 1iy tir EPROM qua bus dit liéu va dugc chét vao thanh ghi
1énh ctia 8951 dé giai ma lénh.

PSEN\ ¢ muc thu dong (muc cao) néu thi hanh chuong trinh trong
ROM ndi cua 8951.

< CAC CHAN NGUON:

AT8951 hoat dong & ngudn don +5V.Vee duge ndéi vao chan 40, va
Vss (GND) duoc ndi vao chan 20.

3.3.2. Thuit toan va chwong trinh diéu khién
3.3.2.1. Gidi thuat
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Bing danh sich cic luu dd giai thudt dude sii dung:

Tén luu dis Nhié¢m vu Trang
TIMER 0 ISR Trinh phuc vy ngir do Timer
INTO |SR_ Trinh phyc vu ngdi de d8m e &
SP ISR Trinh phyc vu ngidi do port nidi 1i&p
h{;IN Chudag trinh chinh
HIENTHITOCDQ | Hidn thi e 4 do
DELAYMS Lim e 1 mili gifly
BINTOBCD Bii s ahi phin 16-bit tdinh md BCD nén
DIV 16 8 Chia 58 nhi phdn 16-bit cho s S-bit
Chif'c nfing cdic 6 nhd duge ding trong chu'ong trinh:
O nhi Chiie ndng
7FH Byie cao cilia gid ir] khodng dinh thih mde | (byte cao ciia Ty
7EH Byte thip ciia gid 1 khodng &nh thii midfe 1 (byte thdp cilia Ty)
TDH Byte cao cda gid tri khodng dinh thiti midc 0 (byte cao cila Ty)
TCH Byte thip cia gid 1 khodng dal thid mite 0 (byte thdp cila Ty)
7BH B nhet cfp nhit i 84 do theo chu b lm vide clia Timer 0 {-50ms)
TAH O nhi 1@ 08 do (cip ahdt gidn 1ép qua TBH)
T0H O ahi1de 45 chudn
78H ) ohd® lua 18 3§ 45t clla mdy tinh (edp nhidt gidn 6Ep qua TEH)
TTH O bt lua 1 35 A3t clia ADCOS0Y (cdip nhit gidn ifp qua TSH)
T6H O nhdt c3p ahdn e 08 &0 il mdy tinh
75H ) bt edp abdn de 4 ¢35t i ADCORD
T4H Tusng nf thanh ghi BT
T3H Tuong o thanh ghi Ré
Chif'c nfing thanh ghi trong bank thanh ghi default:
Thanh ghi Chiic ndng
R2 B d€m s 1dn dich bt khi chia s 16-bit cho s 8-hit
R3 B phit hign tin higu yéu clu ddo chidu ddng co
RS Lam b d8m trong chudng irinh con DELAYMS
R [i] dang nhi phdin chifa byte thp, BCD thi chita hing chyc-den vi cla gid i e 85 do
RT F dang nhi phdn chita byte cao, BCD thi chita hing agin-teim cla gid i 6e 38 do

e TIMERO_ISR
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PUSH ACC

CLR TRO

Bioc tc di tif ADC vio & nhd TSH

|

No
Yi: il es
Xda bit diu: 00H = #0
Map {TDH) vio THO
Map ( FCH) vio TLO Map (7T5H) vio (TTH)
Xia bit P37 Nap (73H) vio (TOH)

SKIP_1: |

Ehii ddng ADCOHD
Nap (TBH) vio (TAH)
Xda (TBH)

Set bat ddu: 00H =#1
Map ( TFH) vio THO
Map (TEH) vho TLO
Set bt P3.7

YI: -
Khii diing tmer 0:  TRO=1
POF  ACC
RETI

Pay 1a chuong trinh phuc vu ngat danh cho ngat do Timer 0 gay ra.
Nguyén 1y tao xung c6 do rong cao hay thip thay ddi cho diéu khién

toc do dong co nhu sau:
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]

i Bl B
L |

High 7FH }TH T, {High TDH

Low TEH Low 7CH

F 3

B
L

T  ¢ddinh = 50ms = 50 000 ps
Ty thay d6i thy § theo toe do
dong co
- néu tde dd ddng cd > tdc dd chuin
= giam Ty
- néu téc 46 ddng co < tdc dd chudn
= ting Ty
Trong do: T, 1a khang thoi gian dinh thoi & mie 0 (twong tmg 0V)
Ty 1a khang thoi gian dinh thoi & muc 1 (tuong tng 5V)
Gi4 tri nap cua khang thot gian Ty duge luu vao 6 nhé co dia chi:
(high: 7FH, low: 7EH) va cho T,: (high: 7DH, low: 7Ch)
Tbc d6 chuan dugc lay vao tir ADC0809
Bit 00 c6 gia tri:

1: Tt 13 xung diéu khién dong co dang & dinh thoi mutc 1 (5V).

0: T 1a xung diéu khién dong co dang ¢ dinh thoi muc 0 (OV).

Str dung Timer 0, mode 1, khi tran thi interrupt (sau khang 50ms).

Timer 0:bd dinh thoi 16 bit c6 4 mode hoat dong.

Mode 1: Timer 0 dit hoat dong & mode 1, cac bit M1=0, M0=1 trong
thanh ghi TMOD = thiét 1ap dinh thoi 16 bit, dé timer bat dau dém thi dong
thoi phai set bit TRO=1 trong thanh ghi TCON.

Interrupt timer 0: TFO=1 trong thanh ghi TCON khi Timer 0 dém t6i
gia tri dat va vong vé gia tri 0.

Véi cac dién giai trén hoat dong cia TIMERO ISR tom tit nhu sau:

Khi ngat xay ra, dung timer 0, kiém tra bnit dau 00H, c6 2 trudng hop:

v/ Bit ddu 00H=1: cac hoat dong tiép theo s& la:
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> Xoa bit ddu 00H;

> Nap lai dung luong dém (T\) cho Timer 0;

» Ha tin hiéu diéu khién dong co Xué)ng muc thép;

» Cho chay lai Timer O.

v Bit dau 00H=0:

> Cap nhat téc d6 dat tir ADC0809. Hai truong hop:

e Phat hién c6 su thay ddi toc do dit tir ADC0809, cap nhat téc do do.
e Tbc do nhan tir ADC0809 khong d6i, khong cap nhat.
» Khoi dong lai ADCO0809;

> Set bit dau 00H;

> Nap lai dung luong dém (Ty) cho Timer 0;

> Nang tin hiéu diéu khién ctia dong co 1én mirc cao;

» Cho phép Timer 0 hoat dong.

¢INTO_ISR

Tang nii dung b dfm 1ic 45 TBH
RETI

Trinh phuc vu ngit giy ra do ngat ngoai 0.

Chuong trinh nay phuc vu viéc dém toc do quay cua dong co. N6

duogc viét ngay sau vector ngit ctia ngat ngoai 0 (1énh xtr Iy: ORG 0003H).

Trinh nay chi thuc hién mdi dong tac 13 ting ndi dung 6 nhd tée do do

7BH lén 1. Qua trinh dém tc d6 nay dién ra trong khoang 50ms (chu ky cia

xung diéu khién toc dd dong co) va sau d6 duoc tai 1ap (vong vé 0 va dém lai

chu ky tiép).

Trinh phuc vu ngat nay khong hién dién rd rang trong chwong trinh,

n6 duoc dit ndi tiép ngay sau 1énh goi dia chi vector ngit va dugc trinh bay &

day c6 tén 1a INTO ISR chi nham muc dich mo ta rd hon céac hoat dong dién

ra bén trong b0 VDK.
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*MAIN

Map S0 (ddyusithdi gian mide O cda tin kidu dide khifn dng odh vio hai byee:
Cao: TDH, thip: TCH:

Nap 00000 thiti gian mie 1 cda tin hidu didu khidn ddag cdp vio hai byte:
Cao: TFH, thip: TEH:

Khi¥i diing ADCHRS

(TH) = (TAH)
{Chufln < Ero)

Map 3CON, TH15P
MNap TMOD, TCONM, IE. IP
Setbi: TR1 =1
Set bit: TRO=1

xio: [*

(T9H) = (TAH)
{Chuofn = Bao)

o

Gidm & nhd TEH, nfu rin Tang & nhd TEH, o ridn
00—FF thi gidm & nhd TFH. FF—0i0 thi t3ng & nhd TFH.
Tang & nhd TCH, nu 1rin Gidm & mhat TCH, nfu rin
FF—00 thi tdng & ahd TDH. 0—FF thi giiim & ahd TDH.

X2 ¥
HIENTHITOCTH)

Phan chuong trinh nay lam viéc nhu 1 bo tinh toan - hiéu chinh dung
lwvong dém Ty hodc T, dé thay doi chu ky lam viéc ctia xung diéu khién toc
dé dong co. Bén canh do con c6 nhiém vu: tao baud rate 1200, nap cac gia tri

thich hop cho cac thanh ghi diéu khién va hién thi toc do.
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HIENTHITOCDO

HIENTHITO{C DO
Map (TAH) vio thanh ghi A
MNap 60 vio thanh ghi B
MWhiin A wii B
Map B vao R7
MNap A vio R&
Map B vao (T4H)
Map A vio (T3H)

!

BINTOBCTY

'

Map R7 vio T4H
Map R6 vio T3H

:

h

Nap (T3H) vio thanh ghi A
MNap &8 BCD don vi trong A {ANL)
Chon led don vi: ACC.4 =0 (ORL)

Map {T4H) vio thanh ghi A
Map &0 BCD wim trong A { ANL)
Chon led trim: ACC.6 =0 (0ORL)

¥
/ Xuﬁ.ﬁrpmﬂ- /

DELAYMS (6 lin)

:

'
/ Xlﬁi.ﬁrpﬂu’tﬂ- /

DELAYMS (6 in)

:

Map (73H) vio thanh ghi A
Hodn vi hai nible trong A
Nap & BCD chuc rong A (ANL)
Chon led chue: ACC.S =0 (ORL)

Map (T4H) vio thanh ghi A
Haodin vi hai nible trong A
Map =0 BCD ngin trong A (ANL)
Choa led ngin: ACCT=0(0RL)

|
/ Xué'lﬁiapm'tﬂ- /

DELAYMS (6 ln)

Trinh con nay phuc vu cho viéc hién thi toc do do ra khoi hién thi ra

:
/ mhr]hhlﬂ /

DELAYMS (6 ln}

RET

LED 7 doan. Xem chi tiét trén luu d6 thuét giai.
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DELAY

DELAYMS:
Xda thanh ghi RS

LOOPA: L 3

NOP
Ting thanh ghi RS 1&a 1

Trinh con tao tré khoang 1 ms (1024 microseconds).

BINTOBCD:

Trinh con chuyén d6i sé BIN sang s6 BCD, dau vao 13 cip thanh ghi
R7:R6 lién tiép chura byte cao va byte thap ctia s6 nhi phan 16 bit.

Pé chuyén sang ma BCD nén, ta cin chuyén sang ma BCD theo céch
lay gia tri can chuyén do6i 1an lugt chia cho 10, sé du s& 1a ma BCD tuong
tmg. Néu s6 can chuyén d6i 13 16 bit nhu trudng hop cua ta, chia lan dau dé
léy s6 du ma BCD hang don vi, lan 2 cho hang chuyc. Thu tuc dung dé chia s6
16 bit cho s6 8 bit 1a DIV_16_8.

Pé tim 2 mi hang trim va hang ngan con lai, chi can ding 1énh <DIV
AB> thong thuong trong tép 1énh.

Két qua tir thu tuc ndy ciing 1a R7:R6, nhung bay gid 1a s6 BCD nén
v6i R7 chira hang ngan trong 4 bit cao, hang trim trong 4 bit thap. Tuwong tu
cho R6, byte cao chira hang chuyc, byte thap chtra hang don vi.

Trong thu tuc nay c6 sir dung dén thi tuc chia s6 16 bit cho so 8 bit s&
trinh bay dudi day;

DIV_16_8

Chuong trinh con chia s nhi phan 16 bit cho 10 (s6 nhi phan 8 bit)
dung phép trir va phép dich trai bit lién tiép cho toi khi dén bit thir 16.
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Dién giai cu thé nhu sau:

Pau tién dich trai 1 bit toan bd 16 bit trong c6 mat trong cip thanh ghi
R7:R6 c6 co Carry, CY=0. Thanh ghi A tai dong Iénh <RLC A> mang gia tri
cac bit cao cua sb nhi phan 16 bit dugc dich trai va co thé con c¢6 bit di trude
bit cao mang gié tri chia con du ctia 1an dich bit ké trudc d6. Phan tinh ra tri
du nay duoc tinh ra biang l1énh <SUBB A,B> nam ndi tiép sau nhin
“A_GREAT _EQ B” va tri du (néu c6) dugc gilt nguyén trong thanh ghi A
lic nhdy ra ngoai nhan.

Tai dong 1énh <CJNE A,B,NOT EQUAL> cho ta 3 kha nang quan h¢
gilra A va B:

vNéu A=B: CY=0

vNéu A>B: CY=0

vNéu A<B : CY=1

Hai truong hop dau, thuong sé bang 0 (dong l1énh biéu thi 1a 3 dong
1énh tiép theo sau lénh trur trén) dugc nap vao bit thép nhét cua thanh ghi R6
(chura gia tr1 ctia co Carry dich vao). Truong hop con lai khong phai nap gia
tri 0 (khong chia hét) cho bit néu ra trong 2 trudng hop dau vi ban than no da
bang zero cua co Carry dich trai vao R6 duoc thay bang 1.

Néu A>B, thi thuong s bang 1 va sd du tinh ra bang 1énh SUBB. S

du nay s& luu lai cho 1an dich bit sau (1an dich bit sau 14 1an dich bit tht < 16.

3.3.2.2. Phan citng
a. So' do nguyén ly
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= s e BE D EHIEN (05 0000k

LICEDCEh EERERELE 43R

Hinh 3.3: So 6 mach thi cong
b. Chirc nang cua tung bo phdn
»KHOI NGUON

6

L vin™M7805 o ﬁ?’

MBA zm xm ©

[ 1 e~
T 2200uF 5V
(sv)

y S 4=
220VACKBVAC

Hinh 3.4: Mach nguén
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Cung cap ngudn nudi cho mach thi cong

Khéi ngudn duoc thiét ké cung cip mirc dién ap 6n dinh 5V cho mo
hinh. M6t bién ap 220V sang 12V khoang 1A; tu dién ngudn 2200uF 25V va
IC 6n ap 7805.

>KHOI VI DIEU KHIEN AT89C51

i

P10
Pl
Pl
Pl3
Pl4
P15
Plé
P17

(T8 48 4 1 ADCOEM)

(Edfm aung do dwoe 1 CTH

[oount —ame
opF

3
c2

INTL
INTO

11 (MAEZ3D)

< WE PSEN |0———(

[ FINIL
ATEZCS1 F31(T4D

(Edo chil déng o) (MAX23Z)

P3.6 ('WE)

F3.7 (RD)

tens s s it 1 dng
Hinh 3.5: Khéi diéu khién AT89C51
Trung tam diéu khién céc ché d6 lam viéc cta dong co va toan bo hoat
dong khac: diéu khién dong co chay ¢ toc d6 mong mudn, hoat dong mach
hién thi LED, do toc d9, giao tiép may tinh.
Khoi gém co IC AT89C51, mach tao xung va mach reset.
»KHOI DPAT TOC PO TREN KIT
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Hinh 3.6: Khoi dt toc do

Khéi diéu khién téc do dong co bang tay trén KIT.

Khéi gdbm IC ADC0809 1am chtic ning chinh 1a chuyén ddi tuwong
tu/sd, IC 74LS393 tao xung nhip cho ADC0809 va bién tré dat toc do dé chon
miurc dién ap cho ADC0809

»KHOI HIEN THI

+5V 0 » » - - \
10E 10K 10K 10K
A1015

AlD1S FHP
1K

AlOLS & PNP
1K
NN PP
] :13
-

+¥ +V - 5
10
L]
had bl 1
ol w2
d = 4
o o[
- = 7
758G " 758G "
7 NN 13
P07 POD 1 B b b2
POE P01 2 i . 11
P05 POz & b i 10
P04 P03 [l = g
7 | B s
H LT o3
REI £
3

swvo— G

[ATEICS1)
Hinh 3.7: Khéi hién thi toc do do

Dung dé hién thi tbc do do duoc cua dong co trong mo hinh mach thi cong.
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Khéi gom IC 7447 lam nhiém vy giai ma BCD sang ma 7 doan, 4 LED
7 doan, 4 tranzitor A1015 kéo dong cho 4 LED 7 doan loai anode chung, 7
dién tré han dong cho 7 dau vao a, b, ¢, d, e, fva g (khong vé trén hinh) va bd

dién tré phan cuc tranzitor.

»>KHOI MACH PONG CO
|
ez .
£ § . I." 'I
o / | B L
LA
| ] I nli I. lIII-'_ﬂ
] =
I I + 9
Ermomiw ot ® ']
B ] HIIR I| ! II
_..\_.. i Il-i I lll
) II_I s I
f'_ LY * & FHAT
HEH mu b - .
= I.,-' "]
1B _1_ .

Hinh 3.8: Khéi do téc do dung encoder

Khoi nay gém bo phan cam bién tdc do6 st dung encoder.
c. Hoat dong cua mach diéu khién

1. Céc buée chudn bi:

v'Kiém tra day ndi;

v'’Kiém tra ndi nguon;

v'Chinh bién tr& dit tbe do vé zero dé dong co khong chay khi méi
cap nguon.

2. Hogt dong cua so do

v'Khéi ngudn cho ra dién ap 5V & ngd ra.

v'Khéi VDK AT89C51 thyc thi chuong trinh duoc nap véi cac diéu
kién dau l1a tbc do dat b?mg zero, tbc d6 do xuét ra LED 14 0, tao xung khéi

dong cho ADC0809.
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v'Khéi dat toc do, luc dau vi chua dit toc do nén dong co khong chay.
v'Khoi hién thi 4 s6 0.

Pé diéu khién dong co chay & tde do mong mudn, chinh bién tro dit toe
d6 theo chiéu ting dién ap. AT89C51 trong qué trinh thyc thi chwong trinh s&
cap nhat tdc do thir ADC0809, so sanh tdc do cap nhat voi tbc do trude do ,
néu ¢o sy thay ddi no sé tu dong cap nhat vao 6 nho tdc do chuén, sau do sd
diéu khién phét xung dinh thoi ting mic 1 lién tuc khi toc d6 dong co chuan
16n hon téc do dong co do, cho t6i khi bang nhau va nguogc lai giam dinh thoi
mure 1 khi téc dd dong co chuin bé hon tdc d6 do.

Viéc tang hay giam khoang dinh thoi tudn thu luat: lugng tdng khoang
dinh thoi muc nay dong thoi di kém giam 1 lugng tuwong tmg khoang dinh
tho1 mire kia.

Sau khi tinh todn lugng chénh I¢ch gitra tdc do chuén va tée do do, ngét
do bo dinh thoi timer 0 néu xuit hién, AT89C51 s& kiém tra dau (trong
chuong chinh 1a bit dinh dia chi 00H) dé xac dinh bo dém timer 0 dang dinh
thoi mirc 1 (néu nodi dung 00H bang 1) hay muc 0 (néu ndi dung 00H bang 0).

Néu dang dinh thoi mic 1 thi x6a 00H, nap ndi dung trong 6 nhé gia tri
dinh tho1 mire 0 vao timer 0 va cho chay.

Néu ngat ctia timer 0 chua can thiép thi ATS89CS1 s& xuét toc do do
duoc tir bo cam bién tdc do (encoder) cho khdi hién thi.

Trong chuong trinh thyc thi ciia At89C51, ta sir dung 2 ngat c6 do uu
tién theo thir tu giam dan 13 Timer 0, ngit ngoai 0

Ngit ngoai 0 s& lam viéc v6i do wu tién xép sau ngit do Timer 0, néu
timer O tran va giy ngat thi ngat ngoai 0 s& chd va thyc thi sau d6. Ngat ngoai
0 s€ lién tuc tang 6 nho tdc do moi khi xung canh chan /INTO ctua AT89CS5I.
O nhé toc do bi x6a mdi khi timer 0 gay ngit.

d. Chuong trinh chinh

/*****************************
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chuong trinh chinh su dung 4 ngat

e R Rk |

ORGO

LIMP MAIN

ORG 0003H ;external interrupt O

INC 7BH

CPL P2.1

RETI

ORG 000BH ;timer 0 interrupt

LIMP TIMERO ISR

ORG 0023H;serial port interrupt

LIMP SP_ISR

MAIN:

CLRTI

CLRRI

MOV 70H,#HIGH(-50000) ; chu ky xung kich dong co 50ms
MOV 7CH,#LOW(-50000); tan so tuong ung 20Hz
MOV 7FH,#0 ; khoi dong khoang dinh thoi muc 1=zero
MOV 7EH,#0

CLR P2.0

SETB P2.0

CLR P2.0

MOV TMOD ,#21H; timer 1,mod2,timer0 model

MOV TH1,#-26; 1200 baud

SETB TR1

SETB TRO

MOV TCON,#01H ;ITO=1, ngat ngoai 0 tac dong nay canh xung xuong
MOV SCON,#50H ; Mode 8 bitUART
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MOV SP,#2FH ;bo nho don bat dau tu 30H
MOV IP,#02H ;PT0=1 : uu tien cho ngat timer 0 , REN=1 : cho phep
hoat dong ;thu
MOV IE#93H ;EA=1: cho phep ngat ngoai toan cuc
;ES=1: cho phep ngat do port noi tiep
;ETO0=1: cho phep ngat do timer 0
;EXO0=1: cho phep ngat ngoai 0
;dung timer 0 de tinh toc do dong co
; X0 : giam dinh thoi muc 1 va tang dinh thoi muc 0
; X1 :tang dinh thoi muc 1 va tang dinh thoi muc 0
X0:
MOV A,7AH; bo nho toc do do (7AH)
CLRC
SUBB A,79H ; toc do chuan (79h)
JC X1
MOV A,79H; chuan
CLRC
SUBB A,7Ah; do
JNC X2; neu chuan = do :C=0, nhay toi X2
DEC 7EH ; Do > chuan : giam dinh khoang dinh tho 1 , dong thoi
tang ;khoang dinh thoi O
CLRC
MOV A #0FFH ;so sanh byte thap voi OFFH
CINE  A7EH,TANG DINH _THOI MUC O;neu  phep  tru
(7TEH)comuon thi ;tru tiep (7EH)
DEC 7EH ; byte cao gia tri khpang dinh thoi 1

42



TANG_DINH_THOI_MUC 0
INC 7CH ; byte thap gia tri khoang dinh thoi O
CLRC
MOV A#0
CINE A,7CH, X2 ; neu co bi tran thi cong 1 ,vao (7DH) byte cao gia
tri dinh ;thoi O
INC 7DH
CPL P2.2
SIMP X2
X1:
INC 7EH
CLRC
MOV A #0
CJINE A,7EH,GIAM_DINH_THOI_MUC 0
INC 7FH
GIAM_DINH_THOI_MUC 0:
DEC 7CH
CLRC
MOV A #0FFH
CINE A,7CH,X2
DEC 7DH
CPL P2.3
X2: ;rpm=(7AH)/20/0,05*60=(7AH)*60
CALL HIENTHITOCDO
SIMP X0

shkkkkkkkhkhkkkkkhkhkkhkhkhkhkkkhkkk:
’ ’

;Trinh phuc vu ngat timer 0.
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;nap cac khoang dinh thoi cho timer 0

skkkkkkkkkkkkkkkkkkkkkkkkk:
’ ’

TIMERO_ISR :
PUSH ACC
CLR TRO
JB 00H,Y1 ; kiem tra bit dau, neu (O0OH)=1 thi nhay den Y1
MOV 75H,P1 ; 75H la o nho cap nhat toc do dat
MOV A,75H ;tu ADC
CINE A, 77H,NOT_EQ_ADC ; so sanh gia tri cap nhat voi gia tri luu
cua lan ;kiem tra truoc
SIJMP SKIP1 ; neu khong thay doi thi bat dau tien hanh nap khoang
dinh thoi ;0 va cho chay timer 0
NOT_EQ_ADC:
MOV 77H,A ;77H la 0 nho luu toc do dat cu cua ADC
MOV 79H,A ;bang thi cap nhap toc do chuan
SKIP1:
CLR P2.0 ;khoi dong ADC
SETB P2.0
CLR P2.0
MOV 7AH,7BH ; 7AH la o nho toc do do
MOV 7Bh, #0 ; 7BH la o nho toc do se thay doi theo moi lan timer 0
bi tran ;(~50ms) bat dau nap dinh thoi 1
SETB 00H ; bat dau nap dinh thoi 1
MOV THO,7FH ; byte cao gia tri khoang dinh thoi 1
MOV TLO,7Eh ; byte thap gia tri khoang dinh thoi 1
SETB P3.7 ; nang tin hieu dieu khien dong co len muc cao
SIMP Y2
Y1:

44



CLR 00H ; bat dau nap dinh thoi 0

MOV THO0,7DH ; byte cao gia tri khoang dinh thoi 0
MOV TLO,7CH; byte thap gia tri khoang dinh thoi 0
CLR P3.7 ;ha tin hieu dk dong co xuong muc 0

Y2.

SETB TRO ; cho timer 0 chay

POP ACC

CPL P2.4 ; den bao

RETI

rhkkAAAIAAAAAAAAAAAAhiik
’

;Hien thi toc do , pp quyet led

;Hang ngan, tram chua trong byte dia chi 74H

;Hang chuc, don vi chua trong byte dia chi 73H

;7AH chua toc do do bang so xung / 50ms hoac vong/s

;nhu vay muon chuyen sang rpm thi nhan 60

rhkkkkhhkkikhkhkhkhkhkhkihkihkikikx
’

HIENTHITOCDO:

MOV A,7AH

MOV B,#60

MUL AB

MOV 73H,A ;(73H)=(R6)

MOV 74H,B ;(74H)=(R7)

MOV R7,B ; R7:byte cao so nhi phan 16 bit

MOV R6,A ; R6: byte thap so nhi phan 16 bit

LCALL BINTOBCD ;CTC chuyen so BIN 16 bit thanh so BCD nen
MOV 73H,R6 ;R6 chua so BCD nen hang ngan- tram
MOV 74H,R7; R7 chua so BCD nen hang chuc- don vi
MOV A,73H
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ANL A #OFH

ORL A,#11100000B ; chon led don vi
MOV PO,A

ACALL DELAYMS

ACALL DELAYMS

ACALL DELAYMS

ACALL DELAYMS

ACALL DELAYMS

ACALL DELAYMS

MOV A,73H

SWAP A

ANL A #OFH

ORL A,#11010000B ; chon led chuc
MOV PO,A

ACALL DELAYMS

ACALL DELAYMS

ACALL DELAYMS

ACALL DELAYMS

ACALL DELAYMS

ACALL DELAYMS

MOV A, 74H

ANL A #OFH

ORL A,#10110000B ; chon led tram
MOV PO,A

ACALL DELAYMS

ACALL DELAYMS

ACALL DELAYMS

ACALL DELAYMS
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ACALL DELAYMS
ACALL DELAYMS
MOV A,74H

SWAP A

ANL A #OFH

ORL A,#01110000B ; chon led ngan
MOV PO,A

ACALL DELAYMS
ACALL DELAYMS
ACALL DELAYMS
ACALL DELAYMS
ACALL DELAYMS
ACALL DELAYMS
RET

rhkkhkhkhkhkhkkkihkikikk
’

;chuong trinh con lam tre 1ms

skkkkkkkkhkkikikhkhkikk
’

DELAYMS: ;milisecond delay routine(1024uc)
MOV R5,#00H ;2MC

LOOPA: ;225x4MC=1020MC

NOP ;1MC

INC RS ; 1IMC

CINE R5#0FFH,LOOPA ;2MC

RET ;2MC

shkkkkkkkkhkhkikhkhkhkhkikk
’

;Chuong trinh con doi so nhi phan 16 bit thanh ma BCD nen
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;inputs : dia chi 74H chua byte cao so nhi phan 16 bit(R7=74H)
;dia chi 73H chua byte thap so nhi phan 16 bit (R6=73H)
;outputs : dia chi 74H chua ngan-tram BCD nen (R7=74H)

;dia chi 73H chua chuc-don vi BCD nen (R6=73H)

shkkkkhkkhkkkkhkhkhkikikikk
’ '

BINTOBCD:

PUSH ACC

PUSH B

MOV B,#10

ACALL DIV_16 8 lay R7/R6 chia cho 10
PUSH B ; cat hang don vi vao stack

MOV B,#10

ACALL DIV_16_8; tiep tuc chia cho 10
PUSH B ; cat hang chuc vao stack

MOV B,#10

MOV A R6

DIV AB ;tiep tuc chia cho 10

PUSH B ;cat so hang tram vao stack

;A chua so hang ngan

SWAP A ;Dua so hang ngan len 4 bit cao
POP B ; lay so hang tram tu stack ra

ORL A,B ; ket hop so hang ngan -hang tram
MOV R7,A ;R7=ngan-tram

POP ACC ; lay so hang chuc tu stack ra
SWAP A ; dua so hanh chuc len 4 bit cao
POP B; lay so hang don vi tu stack ra

ORL A,B ;ket hop so hang chuc -hang don vi
MOV R6,A ; R6=chuc-don vi
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POP B
POP ACC
RET

skkkkkkkkkkkkk:
’ ’

;Chuong trinh con chua 1 so nhi phan 16 bit cho 1 so 8 bit
;50 8 bit la so 10(he thap phan)

rhkAhkAhhkhkhhkikhkhkhkhkhikkk

DIV_16_8:

PUSH ACC ; cat thanh ghi A

PUSH 02H ;cat thanh ghi R2

MOV R2,#16 ; cho phep dich 16 lan

CLRA

DIVIDE:

XCH A,R6

CLR C ;dich bit 7 cua R6 vao Carry

RLC A ;bit 0 cua R6=0

XCH A,R6

XCH A,R7 ; dich bit Carry vao bit 0 cua R7

RLC A

XCH AR7

RLC A ; dich bit 7 cua R7 vao A

CINE A,B,NOT_EQUAL ; xem so bit da dich >=so chia chua
SIMP A_GREATER_EQ B

NOT_EQUAL.: ;NO:thuong so = 0 cat trong R6

JC BELOW

A GREATER_EQ B:;YES: thuong so = 1 cat trong R";
SUBB A,B ; so du cat trong A
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XCH A,R6

ORL A#1

XCH A,R6

BELOW:

DINZ R2,DIVIDE ;xem da dinh du 16 lan chua ? , chua thi nhay len
DIVIDE

XCH A,B ;neu du 16 lan roi thi nap so du vao B;

POP 02H

POP ACC

RET

rhkkkkkkkkhkkkkkhkkhkhkkkkkkhkhkikkk:
’ '

;R3 4 dao chieu dong co
;R5 4 DELAYMS
;R6 4 Chuc-don vi

;R7 4 ngan-tram

rhkkkkkhkikhkhkhkhkikk
’

END;

g. Mach sau khi thi cong va hoan thién
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KET LUAN

Sau mot thoi gian thuc hién dé tai tét nghiép voi su giup d cua
GS.TSKH Théan Ngoc Hoan, dén nay dé tai cua em 1a “XAY DUNG MO
HINH DIEU KHIEN DPIEU CHINH TOC DQ DONG CO DI BO DAY
QUAN BANG BUA BPIEN TRO VAO ROTO LIEN TUC”

Em xin bay to 10ng biét on sau sac nhat téi GS.TSKH Than Ngoc Hoan
nguoi di tan tinh huéng din em thuc hién dé tai nay. Tuy nhién do con han
ché vé kién thirc, kinh nghiém thuyc té, tai liéu tham khéo, nén d6 an khong thé
tranh khoi nhitng thiéu sot, cac van dé nghién ciru con chua sau rong va chua
gan duogc véi thue té. Rat mong nhan duoc nhiing ¥ kién dong gop quy bau tir

thay co va cac ban dong nghiép dé ban d6 an hoan thién hon.
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