BO GIAO DUC VA PAO TAO
TRUONG PAI HQOC DAN LAP HAI PHONG

DE TAI

NGHIEN CUU KHOA HOC

NGHIEN CUU XAY DUNG MO HINH HAM
PONG NANG PONG CO DI BO BA GIAI POAN
CO HIEU SUAT CAO

Chii nhiém deé tai: NGUYEN PINH HAI

HAI PHONG, 2014



BO GIAO DUC VA PAO TAO

TRUONG PAI HQOC DAN LAP HAI PHONG

™

1SO 9001 : 2008

NGHIEN CUU XAY DUNG MO HINH HAM
PONG NANG PONG CO DI BO BA GIAI POAN
CO HIEU SUAT CAO

CHUYEN NGANH: PIEN TU DPONG CONG NGHIEP

Chii nhiém deé tai: NGUYEN DPINH HAI

Cac thanh vién: PO TRUNG KIEN

HAI PHONG, 2014



LOI CAM DOAN

Chung t6i xin cam doan d¢ tai nghién ctru khoa hoc nay la céng trinh
nghién ctru ctia chung toi. Cac két qua nghién ctru do chu nhiém dé tai va
nhitng nguoi tham gia thuc hién.

Chung t6i xin cam doan rang cac thong tin trich dan trong dé tai nay déu
duogc chi rd ngudn gdc.

Chuing t61 xin chiu trach nhiém vé nghién ctru cia minh.

Hdai Phong, ngay thang nam 2014

Chii nhiém dé tai



MUC LUC

LOL CAM POAN ...oviircreieecreeeesssessssssesssesessssesesessssssesssssssssssasessssssasssesens 1
LOL MO DAU...uuceeeireeeireneieeeseesesesesssesesesssssessssesssessssssssssessssssssessssssasssssens 6
CHUONG 1. PONG CO KHONG PONG BQ VA CAC PHUONG PHAP
HAM c.oeeterereeetereeessesesssesesessssssessssssesessssssssessnsssesesssssessnsesesessssssssenssssessnsnssas 9
(I T (6 1 57N © 5O OO 9
1.2 CAU TAOD oottt e et s et e e et s e eeeeeneeseaenns 9
1.3. NGUYEN LY LAM VIEC CUA MAY BIEN KHONG PONG BO............. 10
1.4. PHUONG TRINH DAC TINH CO....ooooeevceceeeeeeeeeeee e, 11
1.5. CAC PHUONG PHAP HAM BPONG CO KHONG PONG BO................... 13
151, HAM LA SINN.coiiiiieeececeee ettt e et ebe e et as 13
152, HEAM NQUOC c.eveieieieieiiieciie sttt sttt ettt teeteetestesntessaeesaessaessaesseesseesseens 13
1.5.3. HAmM AONZ NANG.....eeriiriieriieriierieee ettt sneens 14
CHUONG 2. HAM PONG NANG BA GIAI POAN PONG CO KHONG
DONG BO ...ttt sesssesessssesesssesssessssssesesssssssssssesesssesesessasssesens 18
2.1, MO DAU...oooeeeeeeeeeeeeeee e sanes 18
2.2. HE THONG HAM DONG NANG BA GIAI DOAN .......ccccocovvverrerrrrrerennan, 18
2.2.1. SO A0 D8 thONE.... et 18
2.2.2. Nguyen 17 hoat AONEZ ...c...ooiiiiiiiiieee e 19
2.3, VIBIEU KHIEN 8051 w..ovuvivieevieeieeseeeeeeeseseseesseseesssssesssessessessssesessessenenes 20
2.3.1. Cac ddc diém chinh clia 8051 ....ovovevvecvceeeeeeeeeereeeeeeeseesee s ses s seesanes 20
2.3.2. CAu tric vi dicu KDién 8051 ......uveveeecvceeeeeeeeseeeee e seseeses s sessans 20
2.3.3. Chtrc nang cac chan vi didu KRiN.........coccvvveeveieeeeceieeeee e, 21
2.3.4. Cau tric bén trong vi didu KhIiEn ......c.oveveeveeveiceeceeeeeeee et 23
CHUONG 3. THIET KE VA LAP RAP HE THONG HAM PONG NANG BA
GIAI DOAN......ooteteteterererereeseeesesesesesesesesssssssesssssssesessssssasessesesssssesesessasases 25
3.1. THIET KE MACH NGUON .....coovivirereieieesesseesieseesessessesssses s sessssasses s 25
3.1.1. MaCh NEUON 5V ..o sse s 25



3.1.2. MACH NZUON 24V ...t 26

3.2. THIET KE MACH DONG LUC VA DIEU KHIEN .....oeoveireeeeeeeee e, 27
3.2.1. Tinh chon tu tu kich va nguén MO CRIBU .« vt eee e 27
3.2.2. Thiét ké mach dong luc va didu KRN .........oocvveeeeeeeeeeeeeeeeeeeeee e 37
3.3. SO0 DO THUAT TOAN VA CHUONG TRINH DIEU KHIEN........oceveverennne. 40
3.3.1. SO A0 thUAL LOAN.....evevereeceeeeeeeeesee et seesee e sesseseeseesae s sessenseseessessesanes 40
3.3.2. Chuong trinh dicu KRiGN .........oveeveveeereceeeeeee ettt 41
3.4, KET QUA ..ottt 42
KET LUAN VA KIEN NGHI .....cvcueetetirereeeerereeeeesesesesesessssssesessssssssessssssssssens 45
TAI LIEU THAM KHAO ......oooevereeerrereeetesesesesesessssesesessssssesssesssessssssssssens 46



LOI MO DAU

Trong qua trinh san xudt VA trong cac cong trinh xay dung hién dai, cac
hé thdng truyén dong dién ludn duge quan tdm nghién ciru dé nang cao chat
lwgng san pham.

Khi n6i dén truyén dong dién thi ngudi ta quan tdm nhat d6 1a dong co
dién va viéc phanh hdm dong co dién mdt cach nhanh chéng phu hop véi yéu
cau cua hé thong hodc trong qua trinh hoat dong xay ra sy cb.

Do c6 nhiéu wu diém ca vé kinh té 1an k¥ thuat nén dong co khong
déng bo ngay cang duoc st dung phd bién trong cong nghiép cling nhu doi
song sinh hoat hang ngdy. Vi vdy 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 kho d6 an tét nghiép em
da duogc giao dé tai:” Nghién ctru xdy dung mo hinh him déng niing dong
co di bd ba giai doan c6 hiéu suit cao”.

Noi dung dé tai bao gdm ba chuong:

Chuong 1: Pong co khong dong bd va cac phuong phap him

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

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

Chlng em xin chan thanh cam on cac thay cd trong bd mon, cac ban
cung 16p va gido vién huéng dan GS.TSKH Than Ngoc Hoan da giup d&

ching em rat nhiéu trong qua trinh lam dé tai.



1.1. Tinh cap thiét cia d@ tai

Trong qua trinh san xut, 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 suat lao dong va
chat luong san pham. vi thé cac hé thong truyén dong dién luén duoc quan
tam nghién ctru dé nang cao chat luong san pham.

Khi néi dén truyén dong dién thi nguoi ta quan tdm nhit d6 1a dong co
dién va viéc diéu khién dong co dién mot cach chinh xéc va dat két qua nhu
mong mudn.

Do c6 nhiéu uu diém ca vé kinh té 13n k¥ thuat nén dong co khong dong
bd ngay cang duoc st dung phd bién trong nén kinh té qudc dan ciing nhu doi
song hang ngay. Vi vay viéc diéu khién dong co khong dong bd 1a mot trong
nhitng van dé quan trong.

1.2. Muc dich ciia dé tai

Ham thanh cong dong co di b ba giai doan véi hi¢u suét cao.

1.3. Pdi twong va pham vi nghién ciru

DPoi twong nghién ctru cua dé tai la dong co dién di bo r6 to léng soc, cu
thé 1a di sdu nghién ctru qua trinh hdm ba bac cho dong co.
1.4. Tinh méi, tinh ddc ddo va tinh sang tao cia dé tai

Thay vi chi dua dong mot chiéu hay tu dién dé sir dung him dong nang,
ta str dung két hop lai dé ham v&i thoi gian hdm nhanh nhat.
Trén thé giéi dd nghién ctru va lam véi hé thdng nay nhung ¢ Viét Nam

van chua co.

1.5. Phuwong phap nghién ciru
Nghién ctru Iy thuyét va xay dung mé hinh.
1.6. Y nghia khoa hoc va thuec tién ciia dé tai
1. bong gop vé mit khoa hoc, phuc vu cong tac dao tao:
- N&m bit khoa hoc.
- Pua mo6 hinh thanh bai thi nghiém moén TDD ty dong.



- Gop phan ning cao chat luong bai giang thong qua thi
nghiém mon.
2. Nhitng dong gop lién quan dén phat trién kinh té:
- Cai tién va nang cao chat lwong hé théng him dong ning
dong co di bd roto 16ng séc bang phwong phap ham ba cép.
3. Nhitng dong gop vé mat xa hoi (cac giai phap cho van dé xa hoi):
- Tbi vu héa ngudn niang luong dién.

- Tiét kiém chi phi cho qua trinh san xuét.



CHUONG 1.

PONG CO KHONG PONG BQ
VA CAC PHUONG PHAP HAM

1.1. MO DPAU

Pong co dién khong dong bd (di bd) duoc sir dung rat rong rii trong
thuc té. C6 thé 1a loai mot pha, hai pha hodc ba pha nhung phan 16n 1a su
dung may dién di bo ba pha. Cong suit c6 thé tir vai KW cho t6i hang traim
KW va c6 dién ap tir 100V dén 6000V .

Uu diém ndi bat cua loai dong co nay la: CAu tao don gian, dac bi¢t la
dong co rotor 10ng soc; so vai dong co mot chiéu dong co khong dong bd co
gid thanh ha, van hanh tin cay, chic chén. Ngoai ra, dong co khong déng bo
ding truc tiép ludi dién xoay chiéu ba pha nén khong can trang bi thém cac
thiét bi bién doi kem theo.

Nhuoc diém cta dong co khong dong bo 1a diéu chinh tbe do va khong
ché cac qua trinh qua do khé khan, riéng d6i voi dong co rotor 10ng soc ¢o cac
chi tiéu khai déng xau hon.

1.2. CAUTAO

May dién quay noi chung va may dién khong dong bd néi riéng gom
hai phan co ban: phan quay (rotor) va phan tinh (stator). Khoang cach giira
phan tinh va phan quay 1a khe hd khdng khi. trén H.1.1 1a so d6 14 thép stato
va 10 to may dién di bd. nhiing 1a thép nay dugc 1am bang thép dién ky thuat
mong cach dién 2 phia dé giam dong Fuco. Cudn day stato lam bang dong dat
trong cac ranh cua 18i thép, con cudn day ro to 1a nhom dic truc tiép vao cac

rdnh (GS.TSKH. Than Ngoc Hoan, 2005) [1].



Hinh 1.1: Cu tao dong co khong dong bd.

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

Pé xét nguyén 1y hoat dong cia may dién ta dung mo hinh nhu H.1.3.
Khi cap vao 3 cudn day stato 3 dong dién cua hé thong dién 3 pha, & stato s&
sinh ra tir trudng quay, tir trudng nay cit cac thanh dan cia ro to lam cam tng
trong cudn rod to mot sire dién dong (Sdd). Do 16 to ngan mach nén sé& co dong
dién chay trong cac thanh dan cta cudn diy nay, dong dién nay tac dong lén
tir trudng quay tao mod men lam ro to quay voi toe do nho hon tde do quay cua

tur truong.

Hinh1.2: So d6 nguyén 1y hoat dong cua dong co khong dong bo.
Do d6 tdc do quay cua rotor khac téc d6 quay cua tir trudng nén xuat
hién do trugt va dugc dinh nghia nhu sau:

s= """ 1009 (1.1)

ntt
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Do d6 téc dd quay cua rotor cé dang:
n=nyl--5) (1.2)

Can cur vao do trugt may dién di bg co6 3 ché do 1am viéc:

1. Ché @6 may phat khi s<0

2. Cché do dong co khi 0<s<1

3. Ché d§0 may ham voi s>1.
1.4, PHUONG TRINH PAC TiNH CO

Pé thanh 1ap phuong trinh dic tinh co ciia dong co khong dong bo ta
dura vao so do thay thé véi cac gia thiét sau:
- Ba pha cua dong co 1a ddi xtmg.
- Cac thong so ciia dong co khong doi nghia 1a khong phu thudc vao
nhiét do, dién tro o to khéng phu thude vao tan sé dong dién ro to, mach tir
khong bio hoa nén dién khang X, X, khong doi.
- Tong dan mach tir hoa khong thay doi, dong dién tir hoa khong phu
thudc vao tai ma chi phu thudc di¢n ap dat vao stator dong co.
- B0 qua cac ton that ma sat, ton that trong 15i thép.
- Pién 4p ludi hoan toan sin va ddi xing ba pha (Bui Qudc

Khanh,Nguyén Vian Lién, Nguyén Thi Hién, 2005) [2].

I A R, A,
0] AAA AR

n .

L "
IJ-'-
U, z, R [
5
RJ-'-
w

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

Trong do:

Uy, @ Tri s6 hiéu dung dién 4p pha stator
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I, 15,1 . . Dong stator, dong dién rotor da quy doi vé stator va dong
dién tir hoa.

Ri, R, R): Cac dién trd tic dung cua cudn diy stator, cia mach tir hoa
va cua rotor quy doi vé stator.

X X5 Xosi Dién khang mach tir hoa, dién khang tan stator va dién
khang tan rotor dd quy doi vé stator.

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

WIR,

M = / (1.3)
os|| R +& + X2
1 s nm
D0 truot t61 han:
/
S = + RZRZXZ (1.4)
1 + nm
Momen t61 han:
u?
Mg = + e (1.5)

“20,€ £ RZ+ X2,

Dau (+) tng v&i trang thai dong co va dau (-) tng véi trang thai may phat.

n

Ndm

Sth

MdmMnm Mth
0 M

Hinh 1.4: Dic tinh co ctia dong co khong dong bo.
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1.5. CAC PHUONG PHAP HAM PONG CO KHONG PONG BO

DPong co dién khong dong bd cd ba phuong phap him co ban:
1.5.1. Ham tai sinh

Ham tai sinh xay ra khi:
- Ngudn cung cap c6 tan sd c¢b dinh (tai thé ning): Pong co dudi tac
dung cia tai thé ning 1am nd quay nhanh hon toc do dong bd cia tir truong
quay cua ngudn xoay chiéu (AC) cung cip. Pic tinh (M) cho biét dong co
lam viéc & ché d6 may phat, co ning dugc bién thanh dién ning tra vé ngudn.
Moment ham c¢6 tac dung gitt cho van tde dong co khong tang 1én mot gia tri
xéac dinh va c6 thé ding dong co.
- Ngudn cung cdp c6 tan s diéu chinh dugc: Nhimg dong co khong
d6ng bo diéu chinh téc do bang phuong phéap thay doi tin sb hoidc sd d6i cuc
khi giam tbc d6 co thé thuc hién hdm tai sinh. B.%mg cach diéu chinh tan s
nguon thap hon vén téc dang lam viéc cta dong co, dong co s& chuyén sang
ché d6 ham tai sinh trong dic tinh 1dm viéc méi. Do tan s6 ngudn co thé diéu
chinh dén triét tiéu nén phuong phap nay c6 thé dung dé ham.

Piéu kién dé hoat dong 1a ngudn phai diéu chinh tan s6 dugc (bién tan)
va ngudn phai ¢ chirc ning nhan ning luong tir tai dua nguogc vé.
Do truot khi x4y ra ham tai sinh:

Ws =22<0 (1.6)

Wg

Moment ham tai sinh:

U? R1,

Riz o i (17)

—DV2+(Xs+X1,)2  Sts
Sts

M=

Ws (Rg+

1.5.2. Him nguogc
a) Him nguoc bang cach dua dién tro phu 10n vao mach rotor cho dong

co day quan.
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b)Ham nguoc bang cach dao chibu tir truong stator.
1.5.3. Ham dong nang
Ham dong nang duoc chia ra lam hai truong hop:

a)  Ham dong nang kich tir doc lap:

R g #13'
Y

1y

a) b)
Hinh 1.5.a) So d6 nguyén 1y dong co di bo him dong nang kich tir doc lap.

b) Nguyén 1y tao moment ham ddng nang dong co di bo.

Khi cit stator dong co khong dong bo ra khoi ludi dién va dong vao
ngudn mot chiéu (Uy) doc 14p trén so dd hinh 1.5a. Do dong ning tich liy
trong dong co, cho nén déng co van quay va né lam viéc nhu may phét cuc an
c6 toc do va tan sb thay ddi va phu tai lic nay la dién tré mach rotor.

Khi cét stator khoi ngudn xoay chiéu va déng va ngudn mot chiéu thi
dong mot chiéu nay sé& sinh ra mot tir trudong dimg yén ® so véi stator
(hinh 1.5b). Rotor dong co do quén tinh van quay theo chiéu cii nén cac thanh
dan rotor s& cat tir trudng dung yén nén xuat hién trong chiing mot suét dién
dong e,. Vi rotor kin mach nén e, sinh ra i, cing chiéu. Chiéu cua e, VA i, XacC
dinh theo quy tic ban tay phai, ‘+* khi e, c¢6 chiéu di vao va *’ khi di ra. Su
tuong tac gitta dong i, va ® tao nén suc tir dong F c6 chiéu xac dinh theo quy
tac ban tay trai. Luc F sinh ra moment ham c6 chiéu nguoc véi chiéu quay

cua rotor lam cho rotor quay cham lai va strc dién dong e, cling giam dan.
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Trong him ddng ning kich tir doc lap tir thong @ co gia tri khong doi
con & ham dong ning ty kich tir thi @ c6 gia tri bién d6i. Khi him dong ning
dong co khong dong bd 1am viéc nhu may phat dién dong bd cuc tir an co tdc
d6 va tan s6 thay ddi va phu tai cia may phat ndy 1a dién tré mach rotor.

Pé thanh 1ap phuong trinh dic tinh co ciia dong co khong dong bo khi
ham dong ning ta thay thé mot cach dang tri ché do may phat ddng bd co tan
s6 thay doi bang ché do dong co khong dong bo. Tirc 1a cudn day stator thuc
chat ddu vao nguén mdt chiéu nhung ta coi nhu dau vao ngudn xoay chiéu.

Piéu kién dang tri ¢ day 1a strc tir dong do dong dién mot chiéu (Fp) Va

dong dién xoay chiéu dang tri (F4) sinh ra la nhu nhau:

F1:ch:%\/§'wl'11:a'wl'lmc (1.8)
Suy ra:
I = ALy, (1.9)

Trong do6: a, A 1a cac hé sb phu thudc so dd nbi mach stator khi ham
dong nang.

Duya vao so do thay thé mot pha ciia dong co trong ché do ham dong
ning dé xay dung dic tinh co.

O ché do dong co khong déng bo thi dién &p ddt vao stator khong doi,
d6 1a ngudn ap, dong tir hoa l, tr thong @ khong doi, con dong dién stator I,
dong dién rotor I, bién ddi theo do trugt s. Con & trang thai him dong ning
kich ttr doc lap, vi dong dién mdt chiéu Inme khong ddi nén dong xoay chiéu
dang trj cling khong doi, do d6 ngudn cip cho stator 1a ngudn dong. Mit khac,
vi téng trd mach rotor khi ham phu thudc vao tdc d6 nén dong rotor I, va
dong tur hoa I, déu thay doi, vi thé tir thong @ & stator thay doi theo toc
do.Trong ché do 1am viée cua dong co khong déng bo, do truot s 1a toc do cat
tuong dbi ctia thanh din rotor voi tir truong stator, & trang thai him dong
nang n6 dugc thay bang toc do tuong doi:

w' == (1.10)

Wo
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Khi khao sat duong cong M = f(w*) cho ta két qua:

(1.11)

(1.12)

(1.13)

—p <

[, C
| [ . R,/®
\ ]p Rllt'f{m.

Hinh 1.6: So d6 thay thé mot pha dong co khong dong bo khi hdm dong ning
kich tir doc lap.
Biéu thtc (1.13) 1a phuong trinh déc tinh co ctia dong co khong dong
bo khi ham dong nang kich tur doc 1ap.

M,, M, 0 M

Hinh 1.7: Dac tinh co ham dong nang kich tir doc 1ap dong co di bo.

Cac duong dic tinh hdm dong ning duoc biéu dién trén hinh 1.7 voi

duong (1), (2) c6 cung dién tré Ry nhung My, > My, nén dong mét chiéu
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tuong Ung Ine > Imer. Puong (2) va (3) c6 cung dong mot chiéu nhung R, lai
khac nhau.

Nhu vay, khi thay dbi dién tré phu trong mach rotor hoac dong di¢n
mot chiéu trong stator dong co khéng dong bo khi ham dong ning sé& thay doi
duoc vi tri cua dac tinh co.

b)  Ham dong nang tu kich tur:

bong co dang hoat dong & ché do dong co (K kin, H ho), khi cho K ho,
H kin dong co sé& chuyén sang hdm dong ning ty kich tir. Khi d6 dong dién
Ime khong phai tir nguoén dién mot chiéu bén ngoai ma sir dung ngay ning
lugng cua dong co thong qua bg chinh lvu & mach rotor hodc bd tu dién &

mach stator (Bui Qudc Khanh,Nguyén Vian Lién, Nguyén Thi Hién, 2005)[2].

i{{h: K{{,T;K
I

-

A

O

Hinh 1.8: Him dong nang tu kich tir mach rotor va dung tu dién.

g

A
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CHUONG 2.

HAM PONG NANG BA GIAI POAN PONG CO
KHONG PONG BO

2.1. MO DAU

Viéc phat trién cac hé thong phanh hiéu qua cho dong co cam tGng ba
pha str dung trong cong nghiép 1a mot dé tai lién tuc dugc nghién ctru phat
trién trong nhitng nam qua. Ham dong co 1a mot khia canh quan trong ctua h¢
théng truyén dong khi duoc yéu cau dimg hodc ding do truong hop khan cip,
hong hoc... Nhiéu phuong phap hdm duoc st dung nhu him tai sinh, hdm
nguoc, ham dong nang kich tir doc 1ap hay ham dong nang tu kich tur... Trong
dé tai nay sé trinh bay vé mot hé thong phanh da tang két hop nhiéu phuong
phap phanh khac nhau dé dat duoc két qua phanh t6t nhét.
2.2. HE THONG HAM PONG NANG BA GIAI POAN
2.2.1. So' @6 hé thong

pé duy tri sy tu kich thich (hién tugng tu kich) va tir §6 dat duoc mot
qua trinh phanh hiéu qua trén mdt pham vi tbc 36 mo rong, mot tu dién 16n
nhim muc dich duy tri s& duoc st dung. Gid tri dién dung yéu cdu co xu
huéng ban dau thap va sau do6 ting 1én khi téc do giam xubng. Mot gia tri
dién dung thap 1a diéu mong mudn vao lic bat dau cia qua trinh phanh dé
tranh hién tuong ting dién ap ban dau. Vi viy, trong phuong phap nay sir
dung hai tu dién, mot nhé va mdt 16n, voi tu dién cd gid tri nho hon dugce su
dung ban dau.

Chi tiét ciia phuong phap nay duoc giai thich cu thé qua so do hinh 2.1,

18



Hinh 2.1: so d6 don gian hoa hé thong phanh da tang.

2.2.2. Nguyén ly hoat dfong

Hinh 2.1 cho thdy so dd nguyén 1y cta hé théng phanh da ting nay.
Viéc ham phanh dugc bat dau bang hoat dong ngit SW, va dong SW, ngay
sau d6. Giai doan tu kich thich 1a do tu C; dam nhén, két qua la giam tbc do
mot cach nhanh chéng roi vao khoang 50% gia tri tbc d6 ban dau. Trudc khi
qua trinh ty kich thich cua tu C; chim dut, chuyén doi SWs s& duoc dong lai
két ndi C, song song voi C,, qua d6 s& mé rong hon pham vi hoat dong ctia tu
kich tir 1am cho giam dang ké gia tri téc d6. Chuyén d6i SW, s& dugc dong lai
sau mot thot gian tré nhat dinh sau khi dong tu C,. Qua do lam ngén mach hai
pha a va b cia dong co lam giam dot ngodt téc do do tir phanh (magnetic
braking). Cudi cung, dong co s& duoc dimg han bang cach dong chuyén doi
SWs, s€ c6 mot lugng nhoé gia tri mot chiéu dugc dua vao cudn day ctuia dong
co lam doéng co dumg hian (S. SREENIVASA MURTHY, GUNNAR J.
BERG, CHANDRA S.JHA, AJAY K. TANDON, 1984) [11].

Pé thuc hién duge viéc hdm dong nang dong co di bd ba giai doan ta can

st dung mdt mach diéu khién. Viéc dieu khién ham c6 thé sit dung PLC hoac
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vi diéu khién, trong dd an nay do vi diéu khién c6 loi thé hon rat nhiéu khi
dugc ung dung. Sau day gidi thiéu mot cach ngin gon vi diéu khién 8051.

2.3.  VIDIEU KHIEN 8051

2.3.1. Cac dic diém chinh cia 8051

Vi diéu khién 8051 thuoc ho MCS51 ¢6 cac dic diém chinh sau:
4Kb ROM, 128 Byte RAM, 4 port xuat/nhap I/O 8bit, Hai bo dinh thoi 16bit;
Giao tiép ndi tiép, 64Kb khong gian bo nhd chuong trinh mé rong, 64Kb
khong gian by nhé dir liéu mé rong, mdt bo xir Iy Boolean (hoat dong trén bit
don) 120 vi tri co thé dinh vi bit; B6 nhan chia 4us
2.3.2. Céu tric vi diéu khién 8051
Phén chinh ciia vi diéu khién 8051 1a bd xtr Iy trung tam CPU bao gém:

- Thanh ghi tich Ity A, Thanh ghi tich lity B phu (sir dung cho phép nhéan
chia)” ALU (Arithmatic Logical Unit) don vi logic hoc

- PSW (Program Status Word) tir trang thai chuong trinh, Bén bing
thanh ghi, Con tré ngian xép. Ngoai ra con b nhd chuong trinh, bo giai ma
lénh, bo diéu khién thoi gian, logic. Trén H. 2.2 1a so d6 khéi cua vi dicu
khién nay.

Phan co ban la don vi xur li trung tam nhan tryc tiép xung tur bd dao
dong, ngoai ra con c6 kha nang dua mot tin hiéu gilr nhip tir bén ngoai. Khi
chuong trinh dang chay c6 thé cho dimg lai nho mot khéi ngét bén trong.

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

Céc port str dung vao muc dich diéu khién.

Giao dién ndi tiép cO chira mot bo truyén/nhén khong déng bd lam viéc
d6i 1ap nhau.

Trong vi diéu khién 8051 c6 hai thanh phan quan trong d6 13 bd nhé va

thanh ghi. B6 nhé gdm ¢6 RAM va ROM dung dé luu trit dit liéu va ma Iénh.
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INT1
TNTO
TIMER?2
TIMERI]
I—PORT ndi dép
; L A J _+ - Rom ) T,=
Didukhién || cacthanh 128 byte || 43 s0s1 Timerl [T |
ngit ghi khac Ram OK-3031 Timer? |q=%
32 & A W ﬁ i-"\_\
b
CPU < ‘ ‘
Tao dao Diéu khién Cic port Port néi
dgng bus .0 tiép
Y Y A & m &
EA\ BST FOENALE F, P, P: P
T T L
TXD ERXD
1

Hinh 2.2: So d6 khéi 8051

Céc thanh ghi st dung luu trit thong tin trong qua trinh xt ly. Khi CPU
lam viéc né lam thay doi noi dung céc thanh ghi.
2.3.3. Chirc ning cac chan vi diéu khién

8051 ¢6 tat ca 40 chan c6 chirc niang nhu cac dudng xuat nhap. Trong
d6 c6 24 chan c6 tac dung kép (1 chan c6 2 chirc ning), mdi duong co thé
hoat dong nhu duong xuat nhap hodc diéu khién hodc co6 thé 1a thanh phan
cua cac bus dit li¢u hodc bus dia chi. Chirc ndng cua cac céng va chan cho o
bang 2.1. Trén H.2.2 13 so d6 chan cia 8051

Cong vao tin hiéu PSEN:
PSEN Ia tin hiéu 16i ra & chan 29 c6 tac dung cho phép doc bd nhd chuong
trinh m¢ rong duoc ndi dén chan OF cta EPROM cho phép doc cac byte ma
1énh. Khi thuc hién 1énh PSEN ¢ murc thép .
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Bang 2.1: Chtic niang chuyén doi cac chan trong port 3

Bit Tén Chtrc nang chuyén doi
P3.0 RXT Cong vao dit liéu noi tié
g p
P3.1 TXD Cong xuat dir li€u no1 tié
g p
P3.2 INTO Cong vao ngat cung thu 0
P3.3 INT1 Cong vao ngat ctirng thir 1
P3.4 TO Cong vao Timer/Counter thir 0
g
P3.5 T1 Cong vao Timer/Counter thir 1
P3.6 WR Ghi dir liéu ra bd nhé ngoai
P3.7 RD Doc dit li¢u bd nhd ngoai
Ev S
A
U4
P10 SP0.OADO FHae——
5 P11 SP0.1/AD1 57—
1 P1.2 PO.2/AD2 55—
= P1.3 PO.3/AD3 [F5g———
= P1.4 PO.4/AD4 55—
- e3 = P1.5 PO.5/ADS |53
p— 8 P1.6 PO.B/ADEB B
10MF P1.7 PO.7/AD7
8 | rsT . 31
10 EAVPP 55—
R3 17| P3.0/RXD ALE/PROG [—5g
10K 5| P3.1/DD PSEN
151 P3.2/INT0
—— 5| PR4T0  P2TIAIS 57—
= (oM — & P3.5/T1 P2.B/A14 [5e—
c4 0P — 7| PRG/WR P2.5A13 [5e——
—— | P3.7/RD  P24/A12 55—
i 18 F'Z. 3."‘.:'[";1 1 23 =
Vo 16 P XTALZ P2.2/A10 55—
] PXTALT 2 P2.1/AS 57—
T O P2.0/A8
T g4 3P ATBOCS1 N

Hinh 2.3: So dd chan 8051
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Khi 8051 thuc hi¢n chuong trinh trong ROM noi thi PSEN s€ ¢ muc
logic 1.
Cong tin hiéu diéu khién ALE: (Address Latch Enable):
Tin hiéu ra ALE & chén 30 dung 1am tin hiéu diéu khién dé giai da
hop céc duong dia chi va dit lidu khi két néi chiing vai IC chot.
Cong tin hiéu EA (External Access):
Tin hi€éu vao EA ¢ chan 31 thuong duoc méc 1én muc 1 hodc mic 0.
O mirc 1 vi diéu khién thi hanh chuong trinh tr ROM. Néu ¢ muc O thi
chuong trinh thyuc hién tir bd nhé mé rong
Cong tin hiéu RST (Reset):
Cong vao RST & chan 9 1 ngd vao reset ciia 8051
Céc cong vao dao dong X1 va X2:
Bo dao dong dugc tich hop bén trong vi diéu khién. Khi st dung, nguoi thiét
ké chi can két ndi thém thach anh va cac tu nhu hinh v& trong so do. Tan sd
thach anh thuong st dung trong 8051 1a 12MHz.
Chan 40 (Vce) dugc két ndi nguon 5V.
2.3.4. Cau triic bén trong vi diéu khién
8051 c¢6 bd nhd theo céu triic Harvard, c6 nhiing ving cho bd nhé riéng
biét cho chuong trinh dit liéu. B6 nhd bén trong bao gom ROM (8051) va
RAM trén chip. C6 hai dic tinh can luu ¥
- Céc thanh ghi va cac port xuat nhap da duoc xép trong bd nhd va co thé
duoc truy XUt truc tiép nhu cac dia chi by nhd khac.
- B6 vi xtr 1i 8051 con c6 cac thanh ghi chirc nang dac biét , cic BANK
thanh ghi
Vi diéu khién 8051 con co: cac loai co:
Co nhé CY (carry Flag, Co nhd phu AC(Auxiliary Carry Flag),Co 0
(Flag 0),Co tran OV (Over Flag):
Ngoai ra: co Parity bit(P), Thanh ghi B:
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Cac loai con tré cua 8051:

- Con tro ngan xép SP (Stack Pointer

- Con tro dir liéu DPTR (Data Pointer)
Céc thanh ghi Port (Port Register):

Céc port ctia 8051 bao gdm port0 ¢ dia chi 80H, portl & dia chi 90H,
port2 & dia chi AOH, port3 & dja chi BOH. Tét ca cac port ndy déu c6 thé truy
Xuat timg bit nén rat thuan tién trong kha ning giao tiép.

Céc thanh ghi timer (Timer Register): 8051 c6 chtra hai bd dinh
thoi/bd dém su kién.

Céc thanh ghi port ni tiép( Serial Port Register): 8051 chua cac port
ndi tiép cho viéc trao ddi thdng tin véi cac thiét bi ndi tiép nhu may tinh,
modem hodc giao tiép ndi tiép véi cac IC khac.

Céc thanh ghi ngat(Interrupt Register): 8051 ¢6 cdu trac 5 ngudn ngat,
2 murc uu tién

Thanh ghi diéu khién nguon PCON (Power Control Register
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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
Pé cung cap ngudn mot chiéu 6n dinh cho vi diéu khién ta sir dung

mach nguén 5V nhu hinh.3.1 :

us
U1 LM7805

% ' ' N out 2 : [
S+ O

s o
ool®
(=]

DOMINDZ

“ o
=
1]
END o < - 2800 0470 2200—— 2
——c-POL 047
Uz U4
(3]

DOMING2 -0 DOMING2

DOMINGZ

Hinh 3.1: So d6 nguyén Iy mach nguon 5V
Mach nguén duoc cip dién ap dau vao 6VAC théng qua mot bién ap
220V/6V, 3A. Trong mach co sir dung diode cau 3A dung chinh luu ngudn
xoay chiéu thanh mot chiéu, tu 2200pF, 220uF dung loc ngudn. va tu 0,1pF
dé loc nhidu. Mach in duoc thiét ké bang phan mém chuyén dung Orcad phién

ban 9.5 va duoc thé hién nhu trén hinh 3.2.

Hinh 3.2: Mach in mach nguén 5V
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3.1.2. Mach ngudn 24V

- Mach nguén 24VDC dung cho viéc ham mdt chiéu. Mach sur dung mot

diode cau loai 5A dé chinh luu, tu 2200uF dé loc ngué)n va tu 0,1uF dé loc

nhidu. So dd nguyén Iy mach dugc biéu dién trén hinh 3.3.

U1 U3
2 2
gt Hs
DOMINOZ | o, DoOmMNOZ
1= C1 T
——c-POL ©
u2 us
Q BRIDGE GND HO
O o 1 1O
DOMINOZ "0 DOMINO2

Hinh 3.3: So dd nguyén 1y mach ngudn ham 24VDC.

Mach in cta so d6 dugc thé hién nhu trén hinh 3.4.

Hinh 3.4: Mach in mach ngudén him 24VDC.

Mach ngudén 24VDC dung cap ngudn cho cac relay. Mach ciing sir

dung mdt cau diode 5A, cac tu loc nguén va loc nhiéu, mot ic LM7824.

Chung ta co thé thay so do nguyén 1y dugc thé hién nhu trén hinh 3.5. Con

trén hinh 3.6. la mach in cua mach cép nguén 24VDC.
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Us
U1 L7834 U2

— 1 a i
! N OuT ‘i

a
=
]
+ C5 n DOMINGZ
2200 = 2200—— O
—— 047u C

DOMINDZ

Uz U4

DOMINDZ 0 DOMINDZ

Hinh 3.6: Mach in mach c4p ngudn 24VDC.

3.2. THIET KE MACH PONG LUC VA PIEU KHIEN
3.2.1. Tinh chon tu tw kich va nguon mét chiéu .

Ba pha can bﬁng khi str dung céc tu dién c6 gia tri thich hop ndi vao cac
pha ctia may dién di b0 ba pha chay voi tde do khong doi, dién ap gay ra trong
cac cudn day ba pha, gia sir tir thong con lai ton tai trong mach tir cia may
(M.G.Say, 1976) [5]. Su kich tir dugc duy tri boi cac tu dién, trong khi d bao
hoa tir gidi han di¢n 4p cam tng. Hién tugng nay dugc goi la tu dién tu kich
tu, cling co thé quan sat dugc néu st dung mot tu dién co6 gia tri phu hop dau
vao hai trong ba pha cua dong co (T.V.Sreenivasan, June 1959) [6],
(S.S.Murthy, B.Singh, and A.K.Tandan, 1981) [7], véi pha thir ba dé hé (xem
hinh 3.7).

27



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

Tu dién tu kich tir c6 thé duoc st dung cho muc dich ham dong nang
ciia dong co cam Ung sau khi ngit ngudn cung cip (S.A.Chudhury and
S.P.Hasings, 1964) [3]. Nhung vi dong co van quay voi toc do cao, dong dién
qua do co thé xuat hién trong cudn day dong co san sinh ra mdt moment ham.
Pong ning trong dong co bi tiéu tan nhu tén that dong trong cac cudn day
may dién.

Tinh chét cua may lam viéc vai tu ty kich mdt pha co thé phan tich
duogc khi str dung phuwong phap phan tich hé ba pha khong dbi xtng thanh ba
hé ba pha ddi xtmg (W.V.Lyon, 1954) [8], (D.C.White and H.H.Woodson,
1959) [9] va cac mach twong dwong lién quan dén qua trinh hoat dong.(
S.S.Murthy, B.Singh, and A.K.Tandan, 1981) [7], (P.L.Alger, 1970) [10].
nguon ba pha bét bién tirc thoi chuyén ddi cac thanh phan dbi xting duoc xac

dinh b1 moi quan hé ma tran:

[0 = [C] [ug] +-° (3.1)
[Us]abc = [UsaUstsc] (32)
[Lg] +-° = [Us+Us_Uso]
111
[C]= % [az a 1] (3.3)
aa*1
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Véi:
a= eJ2m/3
( O day ky hiéu sa,sb,sc chi cac cac day stator va mii +,-,0 la tirc thoi duong,
am, va thu tu khong lugng).

M&i quan hé twong tu nhu gitt cho cac dong. Theo cach ndi cac cudn
day stator dé phan tich thi tong dong dién trong cudn day ludn bang khong.
Do dé khong cé thur tu khong luong xay ra. Trinh ty hoat dong mach tuong
duong mach tich cuc(S.S.Murthy, B.Singh, and A.K.Tandan, 1981) [7],(
P.L.Alger, 1970) [10] cia may dugc dua ra trong hinh 3.8 voi:

Rs, Ry  Cudn khang cua stator va rotor (xem stator).

Xis » Xir  Cudn 1o dién khang stator va rotor (xem stator).

Xm Di¢n khang tur hoa.
Toan tir (1/o)(d/dt).
® Gi4 trj tan sb co ban.
v Mbi don vi toc d6 = toc do thyc té / toc do dong bd.

Mach trinh ty 4m twong duwong c6 dang nhu hinh 3.8.Véi j thay thé
bang —j. Hon nita tit ca cac biéu thirc thtr ty 4m 13 dai luong phitc tng véi cac
biéu thirc thir ty dwong.

Tir hinh.3.8, ngudi ta c6 thé viét:
DRED AN (3.4)
Vi z," 1a tré khang hoat dong chudi tich cuc.

Tuong tu nhu vay,

Vs = Zs s (3.5)
Véi zg 14 tré khang am hoat dong lién tuc. Vi tu dién ba pha can bang két ndi
vao hai trong ba pha mach twong duong hoat dong nhu hinh 3.8, véi ngudn
dién 4p duogc thay thé bang bang X, / p véi x. =1/oC, cac dién khang cho mdi
giai doan & tan s co ban.

Mach tuong duong nay dua ra cac mdi quan hé:
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(%-I—Z;') zf =0 (3.6)
Ma két qua 1a phuong trinh dic trung:

Xc +) —

(p+%)_o (3.7)

Tir hinh 3.8, zF ¢6 thé viét:

+ _ Ap?+(B—jvA)p+Rs(Ry— juxy)
Zs = Xrp+(Ry—jvxy) (38)
Rg Xisp Xirp
r—vw—»—fw 288
+
Is
t+ R
Vg xrl"ll":II g _-.;_
l |~ jv/p
Hinh 3.8: Mach tuong duong
Vi
A = XX + X Xy
B = Ryx, + R, xg (3.9)
Xs = Xig + X
Xy = XX
Phuong trinh (3.5) bay gid ¢6 thé don gian hoa thanh:
p? + (K, +jK2')p2 + (K3 + jK3)p + (K4 + jK,) =0 (3.10)
Voi K, =B/A
K, =—v
K; = (RsR, + x.x,)/A (3.11)
K3 = —vR,x./A
K4 == RT‘XC/A
K, = —x,x./A

Déi véi trudng hop chi ndi tu dién mot pha, Hinh 3.7, thi biéu thuc cudi

cung nhu sau:
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Xc

Vsa = Vsc + 7 lsa =0

iy =0 (3.12)
lgq Tisc =0

(x. = 1/wC).

A'A'A" Y
R ] X IsP Klr P
Hinh 3.9: Mach tuong duong hoat dong vai viéc két ndi mot tu dién.

Bang cach sir dung chuyén doi tic thoi thanh phan déi xtmg(3.1) va cac
moi quan hé volt ampe hoat dong (3.4), (3.5), ta co thé viét:

("; + 77+ z;) i, =0 (3.13)

Ma c6 thé duoc biéu dién boi cac mach twong duong cia hinh. 3.9.
Tt (3.13) phuong trinh dic trung 6 thé duoc viét nhu sau:

%+ z5+2z7 =0 (3.14)
Thay thé cho z" tir (3.8) va ghi nhéan rang zg 1a lién hop phuc cua zg', (3.11)
dé don gian hoa cac da thirc:

Kip* + K,p2 + Ksp? + Kup + Ks = 0 (3.15)
Vi

Ky = 22, Qe Xy + X Xir)

K, = 2R.x2 + 2R, xsx, + 2x,. %Ry + 2%, xR,
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K; = x.x% + 4R R, x, + 2R?x + 2v2x, (X Xy + Xy X)y) (3.16)

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

Ks = RZix, + vixix,.

Dbi véi cac gia tri nhat dinh X, v va cac thong sd ciia may, su tu kich
thich s& xdy ra néu c6 mét trong nhitng nghiém cua da thire (3.10) hoic (3.15)
phu thudc vao khi ndi tu dién ba pha hay chi ndi mot tu dién cd6 mot phﬁn thuc
duong (W.V.Lyon, 1954) [8]. Béi véi mbi don vi toe do v, gid tri nhoé nhat
ctia C ton tai s& lam cho phén thuc ciia mot trong nhitng nghiém tich cuc. Su
tu kich thich dugc duy tri tai do tbc d6 cho céc gid tri cia C cao hon so voi
gia tri toi thiéu nay. Trong thuc té, gia tri t&i han hodc tbi thiéu ctia C chi 1am
cho mot phan thuc cta nghiém bang khéng. Gia tri tbi thiéu nay cta C cho
mbi tbe dd c6 thé duge tinh todn béi mot chuwong trinh may tinh don gian s
dung chuong trinh con tiéu chuan (vi du, routines ZCPOLR/ZPOLR c¢6 thé
duogc st dung néu IMSL 13 chuong trinh con c6 sin). So d6 khdi cho chuong
trinh may tinh nay duoc thé hién trong hinh.3.10.

Hé théng phanh ty mdi da nhic t6i dugc thiét ké cho Mawdsleys
Generalized Electric Machine Machine str dung nhu mot dong co cam tng ba
pha bon cuc véi gia tri dinh mtrc 50Hz, 11A, 400V.
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Doc thong sd may

A 4

Doc gia tri ban dau cua v

<
l

A 4

Poc gia tri ban dau ctua C

<
<
A 4

Tinh toan cac hé so K; , K,

'A%

Lay mot gia

\

Danh gid nghiém cua da thic

tri méi cua C

A

La mot phan thyc

cua nghiém tich

. 2 X Lay mot gid tri méi ciia v
Tim C dé cho phan thuc
A

ctia nghiém bang 0
v

Print C, v va cac nghiém

No

Yes

Hinh 3.10: So d6 khéi xac dinh Cpin
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Céc théng s6 mach tuong duong cua may duoc do bang cach sir dung
cac thu tuc thir nghiém tiéu chuan. Cac thanh phan khang stator Rs duoc udc
lugng tir thir nghiém khang DC cho cac hiéu ung AC. Kiém tra rotor bi chin
thu duoc Ry, Xjs , Va Xy, gia st Xjs = X),. Pong co dang chay véi toc do dong
bo va do tré khang dau vao ¢ dién ap khac nhau, cac dién khang tir hoa x, thu
duoc ca trong diéu kién bdo hoa va khong bao hoa. Vi¢e tinh toan di¢n dung
tdi thiéu dé tu kich thich gia tri bao hoa cua x, da duoc st dung.

Céc thong sb ctia may la:

R, =3Q, R, =34Q

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

Céc thong sé di duoc sir dung trong cac chuong trinh truée d6 ding
xéac dinh gia tri dién dung toi thiéu dé tu ty kich thich voi gia tri tbe do khac
nhau. Céc két qua trong truong hop nay duoc thé hién trong hinh.3.11.

HE
350

diém thur hisn
3 pha { ) o
dugmng ddc tinh

digm thwe hign X
duweng ddc tinh ----

1phu{

m_
5{).—
Rt TR T—
1
1 1 1 1 1 | J
03 04 05 08 o7 08 09 1os (%)

Hinh 3.11: Cmin so v&i toc do cho dong co thir nghiém.
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1 | i _1 L I I
03 04 05 06 o7 o] 08 10

Hinh 3.12: Téi thiéu trén mot don vi Y, =(1/ XC) so véi tbc dd cho dong co
gia tri khac nhau (str dung mot tu dién).

Cac gia tri Cmin ¢ tbc dd khac nhau dé giy ra sy tu kich thich ciing da
dugc xac dinh bang thuc nghiém bdi cac phuong phap sau ddy. Cac cuc cua
tu dién dugc ndi vao may di bo ma may d6 duoc truyén dong boi dong co
DC. Tir d6 dién dung chi c6 thé duoc thay doi theo cic budc, hién tuong tur
kich thich dugc thu thap bé‘mg cach két néi mot tu C & mot vai toc do cao. Sau
d6 téc do duoc giam dan cho dén khi hién tuong tu kich thich cham dat. Dién
dung & téc d6 d6 vi thé s& 1a Cpin. Phuong phap nay duoc 1ap di 1ap lai véi cac
gia tri khac nhau cta C va két qua dugc hién thi trong hinh.3.11. Mot quy udc
rat chit ché gitra cac gia tri thuc nghiém va tinh toan co thé duoc quan Sat
thay.

Hinh.3.11 cho Cpin so voi téc do cia ting dong co. Sir dung gia tri
tham sb dic trung cho cac dong co cam ung ba pha c6 gia tri cong suat khac
nhau (F.lliceto and A.Capsso, 1947) [4], gidng nhu dic tinh biéu dién quan hé

cta tu dién theo toc d6 di duoc xac dinh khi st dung cac phuong phéap phan
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tich dua ra truéc d6. Két qua duoc biéu dién boi ho cac duong 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 ting nhanh khi toc d6 giam xubng,
0,5%.

b) Gia tri mdi don vi y;=1/X. giam & mirc cao hon cong suét do ting gid tri
cua Xn.

) Cumin trén mot pha khi ndi tu ba pha dugc xac dinh gan bang Cpi, cho
truong hop ndi mot tu dién.

Quan sat phan c) cho thay rang khi néi tu dién mot pha co két qua thoa

méan hon 13 hdm bang ba pha tu dién. Tuy nhién, luu ¥ rang tong cong suat
khang Kvar s& x4p xi nhu nhau trong hai trudng hop.

Tai bat ky toc d6 nao su tu kich thich lam tang dién ap cam tng véi dién
dung dugc ndi (M.G.Say, 1976) [5]. Piéu nay c6 thé dugc giai thich ngin
gon bang cach tham khao cac phwong phap phén tich duoc thao luan trude do.
Khi ting C thi phan thuc cta nghiém phuong trinh dic trung s& cé gia tri
duong hon 1am cho dién 4p cam tng & cuc may di bo ting 1én. Dicu ndy dan
téi tang né)ng dd bdo hoa tir va x,, bit dau giam dén mot trang thai on dinh dat
duoc. Vao thoi diém d6 phan thyc cia cac nghiém mot lan nita tré vé 0. Ca
dién ap on dinh va khong 6n dinh ting véi C ¢ toc do bat ky.

Viéc lya chon gia tri tu dién 1a rat quan trong, dac biét ddi voi gia tri tu dau
tién tac 1a tu Cy 1a quan trong nhat. Vi nd diéu chinh hiéu suat phanh ¢ téc do
cao nhat va tao ra céc quéa do lon nhét cua dién ap lac nay. Néu lya chon gia
tri tu dién C; cao thi s& co loi thé hon vé thoi gian phanh, nhung gié tri tu C,
qua cao tdt nhat 1a khong nén chon vi hai 1y do. Pau tién, hiéu qua do tu dién
C; mang lai 1a khong ti 1¢ thuan véi gié tri cia nd. Thu hai, gié tri dién dung
cao hon s& tao ra qua do nghiém trong cua di¢n ap. Gia tri tu C; vao khoang
tam dén mudi 1an so vé&i gia tri toi thiéu can thiét cho qué trinh hdm dong
nang tu kich tur. Tu dugc chon can ¢ gia tr1 dién ap vao khoang 1,5 lan gia tri

dién ap qué do cua dong co. Viéc tinh toan gia tri dién dung cho tu C, tuong
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tw nhu tu C; (S. SREENIVASA MURTHY, GUNNAR J. BERG, CHANDRA
S.JHA, AJAY K. TANDON, 1984) [11].

G_

| | | 1 | ] |
03 04 05 06 o7 08 09 1.0

H.3.13: Gia tri y.=(1/x.) tdi thiéu voi toc do dong co cd cong suat khac nhau.

Vi thoi gian nghién ctru khong c¢6 nhiéu nén dua trén nhitng phan tich,
danh gia va thyc nghiém trong tai liéu tham khao, cling nhu thong sb cu thé
cia dong co trén phong thi nghiém ma em da dua ra mdt gia tri dién dung
nhu sau: C; = 100 pF/ 450VAC, C, = 150 puF/ 450VAC.

Trong dd an sir dung ngudén mot chiéu 24VDC/ 5A dé thyc hién phan
ham dong nang kich tir dc lap.

Véi cac thong sd cia dong co nhu sau:
A/Y:U=220/380VAC ;1=4,75/2,75A ;P =15Hp
1435v/p cosp =0,81 ; R =12Q ;l,=1,62A.
3.2.2. Thiét ké mach dong luc va diéu khién

Mach dong luc str dung mét bo khdi dong tur gém contactor L va role
nhiét Rn. Pé dam bao an toan ciing nhu dat sy t6i uu cho mach ham ¢ day da

st dung céc role 24VDC dé dong mo cho cac contactor B, D, E phuc vu viéc
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hidm. O qua trinh ham dong nang tu kich tur, trong mach st dung hai tu dién
mic song song voi théng s timg tu theo th tu tu C, 12 450VAC/100pF, C, la
450VAC/150pF. Mach dong luc cach ly voi mach vi diéu khién théng qua
cac opto PC817.

A B C
Start L
B Rn
S N
L
L L L L L L
I; Rn E Rn E Rn
N /] L
_|M_/\_. T 5
/1
[R' 1 - 1
S ) T T
E Cl C2
M

Hinh 3.14: So d6 nguyén 1y mach dong luc va diéu khién him dong ning ba
giai doan dong co di ba.

Khi nhan nut start, cuén hit cua contactor L c¢6 dién. Tiép diém thuong
mo phu L dugc méc song song voi nit start s& ty duy tri va cac tiép diém
chinh cta cudn hut L s& dong lai va cap ngudn cho dong co hoat dong.

Sau khi nut stop duogc nhén, nguén cung cép bi ngét két ndi. Mach diéu
khién ham bt dau hoat dong. Cudn hut cua contactor B dugc cép 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 ma ra ngat mach start. Sau thoi gian tré
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t; = 0,12s, cudn hut contactor D duoc cé\p dién. Tu dién C, duoc dua vao va
duoc méc song song voi tu Cy. Sau mot khoang thoi gian tré t, = 0,2s, cudn
hut cua contactor E dong lai, cac tiép diém cua contactor s& lam ngin mach
hai trong ba pha cta dong co dong thoi dua vao dong co ngudn mot chiéu
(kich tir doc lap) gitip dong co dimg han. Sau khoang thoi gian 1s, mach diéu
khién s& ngit ngudn cung cip cho cac contactor lam nha céc tiép diém nham

bao v¢ dong co tranh anh hudng ti€u cuc tir nguén madt chicu gay ra.

Hinh 3.15: So d6 nguyén 1y mach diéu khién ham dong ning ba giai doan
dong co di bg.

)

:
|

%
[,

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

co di bo.

39



3.3.SO PO THUAT TOAN VA CHUONG TRIiNH PIEU KHIEN
3.3.1. So' d0 thuit toan
Trén hinh 3.17 trinh bay thuat giai qua trinh diéu khién him dong ning

dong co di bd ba giai doan. Hoat dong cua thuét giai nhu sau:

Y

Kiém tra Stop
nhén (P3.2=0?)

Dong relay B (P0O.1 =1)

A 4

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

A 4

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

A 4

Nha céc relay sau 1s (tinh tur luc

B donge )

Hinh 3.17: Thuat giai qua trinh diéu khién ham.

Ban dau chuong trinh s& kiém tra nat stop nhan chua (chan P3.2=0?),
néu chua nhan quay lai kiém tra. Néu nut stop da dugc nhén 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
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(P0.3=1). Sau khoang thoi gian 1s tinh tir lic ro le B dugc dong lai thi cac

ro le duoc nha ra.

3.3.2. Chwong trinh diéu khién

MAIN:

INTO_ISR:

LAP1:

ORGO

LIJMP Main

ORG 0003H ; d/c vecter ngat INTO
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
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LAP2: MOV THO,#HIGH(-20000);
MOV TLO,#LOW(-20000);
SETB TRO
JNB TFO0,$
CLRTRO
CLR TFO
DIJNZ R3,LAP2 ;
SETB P0.3 ; dong Delay E,F
RETI

TIMER1_ISR: MOV R4,#20 ;taotre 1s

LAP3: MOV THO,#HIGH(-50000);
MOV TLO,#LOW(-50000);
SETB TRO
JNB TFO0,$
CLRTRO
CLR TFO
DJNZ R4,LAP3
MOV PO,#00H ; reset cac Delay
RETI
END

3.4.KET QUA

Sau qué trinh nghién ctru va va tir thuc nghiém, két qua t6t nhat cho
phuong phap st dung ¢ day la t; = 0,12s va t, = 0.2s. Hinh 3.18 s& cho ta thay
dudng cong toc d6 thoi gian hoan thanh trong qué trinh phanh thyc hién bang

cach ham theo ba giai doan.
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C,=100 uF

1.0 t,=0.12s
C,+C, = 250 uF
0-75} 1,=0.2s
0-5F Ngaén b vac
'/ +ngudn DC
0251
00 L 1 I

00 04 08 )

Hinh 3.18: Mo ta duong cong téc do thoi gian phanh.

Néu mudn quan sat qua trinh phanh cu thé hon ta c6 thé thay d6i thong
sO gia tri thoi gian da dat trude d6. Tuy theo cong suat cu thé cia timg dong
co ma ta thay d6i thoi gian cho phu hop.

Hinh 3.19 thé hién mit trudc cia md hinh thyuc té va hinh 3.20 thé hién

mat sau cua mo hinh.

Hinh 3.19: Mit trudc cua md hinh thuc té
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Hinh 3.20: Mt sau caa md hinh thyc té
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KET LUAN VA KIEN NGHI

Qua thoi gian thyc hién dé tai:” Nghién ctru xay dyng mo hinh him
dong nang dong co di bd ba giai doan c6 hi¢u suét cao”, chung t6i théiy dé tai
nay di dat dugc nhitng van dé sau:

- Tbdng quat cac phuong phap hdm va nguyén 1y lam viéc cua may

dién di bd.

- Tim hiéu so d6 tong quan hé thong him dong ning ba giai doan va

khai quat dugc cau trac vi diéu khién.

- Thiét ké va lap rap thanh cong hé thong him dong ning ba giai

doan.

Ung dung ham dong nang dong co di by dugc st dung rong rai trong
cong nghiép dic biét véi cac dong co st dung cho cac hé thong can qud trinh
dirng mém nhu cho céac ru 16 quén gidy, so soi, thang may, cau truc... dam

bao an toan cho hé théng ciing nhu san pham.
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