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PHIEU NHAN XET CUA GIANG VIEN HUONG DAN TOT NGHIEP

Ho va tén giang vién: Than Ngoc Hoan...
Pon vi cong téc: bai hoc Dan Lap Hai Phong

Ho vatén sinh vién:  .....ccooiiiiiiiieeeeee e Chuyén nganh:
No6i dung hudéng dan:

+ Tinh than thai d) ciia sinh vién trong qua trinh lam dé tai tot nghiép

C6 tinh than trong khi lam d6 dn nhung phdi c6 gdng hon.

- Panh gia chit lwgng ciia dd an/khéa luin (so v6i ndi dung yéu cau
da deé ra trong nhiém vu D.T. T.N trén cac mat ly luan, thue tién,
tinh toan so li¢u...)

Hoan thanh dé cwong do an dé ra, da tim hiéu vé may dién mot chiéu, da thuc
hién so sanh cac bo diéu chinh PI, PID va diéu khién mo. Do trinh do co han lai
thiéu co gang nén viéc tim hiéuu chwa sau, chuwa dat dwoc kién thiec mong muon.
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LOI CAM ON

Khi hoan thanh d6 an tot nghiép nay ciing 13 em két thiic thoi gian hoc tip
tai truong Pai hoc Dan 1ap Hai Phong. Khoang thoi gian hoc tdp va nghién cuu
tai truong dd giup em hiéu va yéu quy noi ddy nhiéu hon. Nha trudng va Thay
Co khong nhitng truyén dat cho em nhitng kién thirc chuyén mén ma con gido
duc cho em vé 1y tuong, dao duc trong cudc séng. Day 13 nhitng hanh trang
khong thé thiéu cho cudc sdng va su nghiép clia em sau ndy. Em xin bay to long
biét on sau sic dén tit ca cac Quy Thay Co da tan tinh chi bao, dan dit em dén
ngay hom nay dé co thé vimg budc trén con duong hoc tap va lam viéc sau nay.

D6 4n tot nghiép da danh déu viéc hoan thanh nhiing nim thang miét mai
hoc tap ctia em. Va d6 4n nay ciing danh dau sy truong thanh trén con dudng
hoc tap ctia em. Qua ddy em xin giri 161 cam on dén gia dinh va ban bé da luén
dong vién va tao moi diéu kién dé nhém hoan thanh khoéa hoc.

Cubi cing, em xin bay to 1ong biét on siu sac nhat dén Thay Than Ngoc
Hoan véi sy nhiét tinh gitp do, tao diéu kién thuén loi va sy dinh huéng dung

dan va kip thoi ciia Thay da giup em rat nhiéu trong qua trinh thuc hién do an.

Sinh vién thuc hién

Nguyén Duy Chién
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LOI MO DAU

La mot sinh vién dang hoc tap va rén luyén tai truong dai hoc Dan 1ap Hai
Phong, em cam thé\y mot niém ty hao va dong luc to 16n cho sy phat trién cta
ban than trong tuong lai. Sau nam nam hoc dai hoc, dudi sy chi bdo, quan tam
cua cac thﬁy o, su nd lyc cua ban than, em da thu duoc nhitng bai hoc rat bod
ich, duoc tiép can céc kién thirc khoa hoc ki thuat tién tién phuc vu cho linh vuc
chuyén mén minh theo dudi. C6 thé néi, nhimg dd an mén hoc, bai tap 16n hay
nhiing nghién ctiru khoa hoc ma mét sinh vién thuc hién chinh 13 mot cach thé
hién mtrc 46 tiép thu kién thirc va van dung sy day bao quan tdm cua thay co.
Chinh vi viy em d danh thoi gian va cong sttc dé hoan thanh d6 an tot nghiép
Tim hiéu vé may dién 1 chiéu” do thay gido T.S Than Ngoc Hoan hudng din
Noi dung bao gébm cac chuong Chuong 1: Gidi thiu vé may dién 1 chiéu
Chuong 2: Pong co 1 chiéu va diéu chinh téc do dong co 1 chiéu Chuong 3: So

sanh cac bo diéu khién P-I, I-P, PID va Mo



_ CHUONG 1 ‘
MACH DIEN, MACH TU CUA MAY DPIEN MOT CHIEU

1.1. KHAI NIEM

May dién mot chiéu 1a loai may dién bién co nang thanh nang lugng dién
mot chiéu (may phat) hoac bién dién ning dong mot chiéu thanh co ning (dong
co mot chleu)

O may dién mot chiéu tir trudng 1a tir truong khong d6i. Pé tao ra tir
truong khong d61 nguoi ta dung nam cham vinh ctru hodc nam cham dién dugc
cung cip dong dién mot chiéu.

C6 hai loai may dién 1 chiéu: loai c6 ¢b gop, loai khong co cd gop.

Cong suit lon nhat cta may dién mot chleu vao khoang 5-10 MW. Hién
tuong tia lra & ¢ gdp da han ché ting céng suat ciia may dién mot chiéu. Cap
dién ap cua may mot chiéu thuong 1a 120V, 240V, 400V, 500V va 16n nhat 1a
1000V. Khong thé tang dién 4p 1én nita vi dién ap gidi han cia cac phién gop la
35V.

1.2. CAU TAO CUA MAY PIEN MOT CHIEU
Trén hinh 1.1 biéu dién cdu tao cia may dién mot chiéu. Ta s& nghién
ctru cu thé cac bo phan chinh.

TR
1 in arltth
|””|| et ,”m:

Hinh 1.1 Kich thuéc do, ngang may diér} mét chiéu.1 -Thép, 2-cuc‘ chinh véi cu@n
kich tir, 3-cuc phu véi cudon day,4-Hop 0 bi,5-Lo1 thép, 6-cudn phan ung, 7-Thiét bi
cho1,8-Co gop, 9-Truc, 10-Nap hop dau day

1.2.1. Cdu tao cua stato

Glong nhu nhimg may dién quay khac no cling gom phan dung im
(stato) va phan quay (16 to). Vé chtic ning may dién mot chiéu ciing duoc chia
thanh phan cam (kich tir ) va phan ing (phan bién ddi nang Iu’orng) Khéc voi
may dién d6ng bo & may dién mot chiéu phan cam bao gid cling & phan tinh con
phan tmg 13 ¢ 16 to.
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Hinh 1.2 Ciu tao cac cuc cia may dién mot chiéu a)Cuc chinh, b)Cuc phu

Stato may dién mot chiéu 1a phan cam, noi tao ra tir thong chinh cia
may. Stato gom cac chi tiét sau: .

Cuc chinh

Trén hinh 1.2a biéu dién mot cyc chinh gém: Ldi cuc 2 dugc lam bang
cac 14 thép dién k¥ thuat ghép lai, mit cuc 4 ¢6 nhiém vu lam cho tir thong dé di
qua khe khi. Cudn day kich tir 3 dat trén 101 cuc cach dién véi than cuc béng mot
khuon cudn day cach dién. Cudn day kich tir 1am bang diy dong c6 tiét dién
tron, cuon day duogc tdm son cach dién nhim chéng thdm nuéc va tang do dan
nhiét. Bé tan nhiét tot cudn diy duoc tach ra thanh nhimg 16p, dit cach nhau
mot ranh 1am mat.

Cuc phu(hinh 1.2.1)

Cuc phu nim giita cac cuc chinh , thong thudng sd cuc phu bang % sb
cuc chinh sd cuc chinh. L&i thép cuc phu (2) thuong 1a bot thép ghép lai, &
nhiing may c6 tai thay doi thi 1i thép cuc phu ciing dugc ghép bang cac 14 thép.
cudn day 3 dat trén 161 thép 2. Khe khi ¢ cuc phu 16n hon khe khi & cuc chinh.

A. Thdan may

Than may lam bang gang hodc thép, cuc chinh va cuc phu duge gan vao
than may. Tuy thudc vao cong suat ciia may ma than may cé chira hop 6 bi hodc
khong. May c6 cong suat 16n thi hop 6 bi lam roi khoi than may. Than may duoc
gin véi chan may. O vo may c6 gan bang dinh muc vdi cac thong sb sau day:

- Cong suét dinh mtrc Py,

Toc d dinh mic ngp
bién 4p dinh mirc Uy,
Dong di¢n dinh murc T4
Dong kich tor dinh muc Iy
D.Ro to
RO to cia may dién mot chiéu 1 phan ung. Ngay nay ngudi ta dung chi



yéu 1a loai roto hinh tréng c6 ring duoc ghép lai bing cac 14 thép dién k§ thuat.
O nhitng may cong suat 16n ngudi ta con 1am cac ranh lam mat theo ban kinh
(cac 1a thép dugc ghép lai tung tép, cac t€p cach nhau mot ranh lam mat).

E. Co gép

Cuon day roto 1a cudn day khép kin, mdi canh cia né duoc ndi véi phién
g6p. Cac phién gop dugc ghép cach dién v6i nhau va véi truc hinh thanh mot cd
g6p. Phién gop dugc 1am bang ddng, vira c6 d6 dan dién tot vira co do bén co
hoc, chéng mai mon. (hinh 1.3).

Hinh 1.3 Kich thudc ngang cua cb gop
1-Phién gop,2-Ep vo ,3-cach dién, 4-
phién cach dién,5-06ng c6 gop,6-choi

]
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G. Thiét bi choi.

Pé dua dong dién ra ngoai phai dung thiét bi chdi gdm: chéi than dugc
lam bang than granit vira dam bao do dan dién tot vira c6 kha ning chong mai
mon, b gitr choi dugce lam bé‘mg kim loai gén vao stato, co 10 so tao ap luc choi
va céc thiét bj phu khac.

Hinh 1.4 Thiét bi choi.

a) Thanh giit choi, b)thiét
bi gitt ch6i.1.0c vit,2-Day
dan,3-Cach dién 4-Gitt
chdi, 5-Choi, 6-L0 so,7-
Don ganh,8-Day dan dién
ra,9-Oc giit choi.




1.3. MACH PIEN CUA MAY PIEN MQT CHIEU

Mach di¢n chinh 1a cudn day may dién, n6 gitr mgt vai tro v6 cung quan
trong bdi vi noi ddy xdy ra qué trinh bién d6i ning lwong. Cudn diy may dién
can phai thuc hién hét it vat liéu nhat nhung lai phai c6 hiéu suét 16n, phai dam
bao do bén vé co, vé nhiét va dién trong tho1 gian khai thac.

Cudn day may dién mot chiéu khac cudn day may dién xoay chiéu ¢ chd
no la cudn kin, trong do mdi bin dugc ndi voi mot phién gop. Hi¢n nay cudn day
may dién mot chiéu duoc st dung rong réi la cudn day c6 16 to rong.

Nguoi ta chia cudn day may dién mot chiéu thanh:

-Cudn xép don

-cudn song don

-Cudn séng kép

-Cudn xép kép

1.3.1 Nhitng théng sé cudn day.

Phan 16n cudén diy may dién dong mot chiéu dung trong cong nghiép
hién nay 1a loai cudn day don vi dé thuc hién, tbn it déng, gia thanh ré, st dung
dong tot. Khong nén dung cudn day may dién co s6 vong day 16n vi dién ap
gilra cac vong day lon. May dién mot chiéu dung cudn day nhiéu vong thuong
cO cong suat nho, duong kinh cd gop bé (vi phai giam sb luong phién gop dé
tang chiéu rong ctia phlen gop) .

Cudn day phan tng 13 mot cudn day khép kin gom cac day dan cach
dién voi nhau va voi ranh. Cudn day phan tmg 1a noi blen d6i nang luong nén co
mot sd yéu cau sau:cé tinh dién tdt, toa nhiét tt , bén vé co hoc, ton it nguyén
lidu c6 hiéu suét cao nhat. Hai thanh dan ni véi nhau hinh thanh vong day, mot
s6 vong ddy gop lai véi nhau tao thanh mé bin hinh 1.5. Trong mét rinh thuc

2) b) ) d)

L] m

[] DD
Y

[ ]

Hinh 1.5 Vong déy (a), M6 bin(b), mot phan tir ctia rinh (c) va 2 phan tir ranh (d)
té co thé co vai phan tir rinh (hinh 1.5 c,d)

1.Mo bin (hay con goi la bin).

Pay 1a phan tir co ban ctia cudn day, no bao gdm 1 vong day hay nhiéu
vong day c6 cac canh cach nhau mot budce cuc, 2 dau duogc ndi voi 2 phién gop
cach nhau mot bude co gop (hinh 1.5 a,b). Tur ddy ta chi nghién ctu bin mot
vong ddy va qui wdc thanh dan ciia bin nam & 16p trén vé duong lién, & 16p dudi




duong nét dat. Can ctr vao ndi dau cudn day ta chia cudn day thanh chdn chéo
va cudn khong chéo(vong tai hay vong phai).

2- Budc cudn ddy theo chu vi phan iing va theo cé gép

-Budc thir nhat y,:d6 1a khoang cach cia canh tic dung thtr nhit cta bin
v0i canh tac dung thtr 2 cua bin (hinh 1.6), thong thuong y; =1

Trong so d6 cudn day, y; cho ta sb ranh nam gitra 2 canh cua mo bin. 0
cudn day co bin nhiéu vong thi trong mot ranh nam nhiéu day din (hinh 1.5) &
day mdi thanh din 13 mot hinh chit nhat). O cudn day niy ta dung khai niém
ranh co ban. Ranh co ban 1a rinh chira 2 thanh dan, vi bin mot vong day co 2
thanh dan nén ta coi mot rinh co ban 1a mot bin. Goi Upy, 14 sb cip day dan nam
trong rinh, Z 1a sb ranh thuc té vay sb ranh co ban s& 1a:

Zcb =ZU mb

Pén mot phién gop dugc ndi 2 dau cua hai bin khac nhau. Vay ta co thé
coi cr mot phlen gop ng voi mot bin (co 2 thanh dan). Goi S 1a s bin cua mot
cudn day, K 1a sb phién gop thi:

Zcb:K:S

« L

a” \

A
A 4

A
\ 4

Yk b)

A
A 4

Hinh 1.6 Biéu dién céc sé do ctia cudn day a)Xép don; b)Song don

e en N Z, L gn-
Vi khai niém nhu vay thi y1=2—; (p-s0 doi cuc).

VA . .
Thong thudng Z_Cpb 1a phép tinh khong chia hét, nhung dé thuc hién dugc

cudn day, y; phai la s6 nguyén vay:

yi= 20 te
=2
O day ¢ -1a dai luong rat gon hay kéo dai ctia cudn day.
b.Buoc thu 2 cua cuon ddy theo chu vi ré to: B6 1a khoang cach cua
canh tac dung thir 2 cia bin trudc voi canh tac dung thir nhét cta bin sau hinh
1.11a. Budc nay ciing do bang ranh co ban.

10



c.Budc tong hop y: Pay 1a khoang cach do bang ranh co ban cia 2 canh tac
dung cta 2 bin nam canh nhau & so d6 hinh 1.6.
y=Y1tY> (cudn song)
Y=Y1-Y2 (uén xep)
d.Buoc co gop ‘Day 1a khoang cach gitra 2 phién gop ma cac dau day
ctia 2 bin canh nhau ndi vao (hinh 1.10). Budc s6 gop duoc do bang cac phién
gop.

X : Kztl
Budc c¢6 gop song don do bang: yk:T

Con vudn xép don:
yi= 11
O day dau “+* cho cudn day khong chéo nhau, con dau’-* cho cudn day
chéo nhau.
Pé thyc hién cudn day ddi xtmg thi budc cudn _day theo c¢b gop phai lién

quan chit ch& véi bude cudn day theo chu vi rd to. V& sd phai dam bao 2 budc
Vi va y bang nhau, tirc 13

Y=Y (1.1)
Buodc cuc duoc tinh nhu sau;

_Zly
= (1.2)

1.3.2 Cuén xép.

Cudn xép co cac dai lugng dic trung sau:

y=Y1-y2 .

Néu cudn day quay phai (y;>Y,) thi y>0 con néu cudn day quay trai thi
y<0.

1.3.2.1 Cuén xép don

O cudn day xép don tat ca cac mod bin dugc ndi tiép voi nhau lién tuc
khong ngat quing chd nao. Cach quan nhu vay Gmg véi :

V=i +1 .

Cudn x€p don 1a cudn c6 s6 nhanh lam vi¢c song song bang s6 cdp cuc
vay:

2a=2p (1.3)

S& di nhu vay vi cit mdi cip chéi cho ta 2 nhanh lam viéc song song
(a=1) ma chéi lai dugc dat ¢ trung tuyen hinh hoc (gitta 2 cuyc). Pé sir dung
dugc tat ca cac nhanh song song thi so chdi phai bang sé cuc. Cac chdi duong
duoc ndi véi nhau, cac chdi Am duge ndi véi nhau.

DPé d6i chiéu dong di¢n duogc tdt va giam do nhép nhay sdd & 16i ra nén
thue hién cudn xép don theo diéu kién:

K/p=s6 1¢.
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1.4. NGUYEN LY HOAT PONG CUA MAY PIEN MOT CHIEU

Dé xét nguyén 1y hoat dong ctiia may dién mot chiéu ta 14y mo hinh sau
(Hinh 1.7) ‘ o

b)

—

Hinh 1.7 Nguyén 1y hoat dong ctia may dién mot chiéu a) M6 hinh may dién b) Dong dién
duoc chinh luu & mach ngoai khi c6 mot vong day c)khi c6 nhiéu vong day.

Mot khung day dat trong tur trurong mot nam cham vinh ctru, khung day
c6 canh 13 ab va cd duoc nbi véi 2 nira vanh khuyén 1,2. Hai choi khong chuyén
dong A,B tiép xtic voi nira vanh khuyén va véi mach ngoai.

Bay gio ta gin vao khung ddy mot may lai ngoai va quay véi toc do
khong d6i theo hudng xac dinh, vi du v6i huéng nguoc kim dong ho. Theo dinh
luat cdm ng, trong cudn day sé cam ing madt sdd

e = Blvsina (1.4)

Trong d6 B-d6 cam tng tir do bang Tesla

I-d6 dai tac dung cua day dan tic 1a phan day ddn nam trong tir tuong

v-tbc do dai chuyén dong cia dy dan

a-goc hop boi gitta cam tGng tir va téc do chuyén dong cua day din
(thong thuong trong may dién goc a=90° do d6 sina=1)

Néu tai thoi diém t,;=0 day dan ab nam dudi cuc N con canh cd duéi cuc
S, thi chiéu sdd & canh ab co chiéu tir b—a, con & canh cd tir d—c. Sau mot thoi
gian ntra chu ky, canh ab nam dudi cue S con cd lai dudi cuc N, chiéu sdd &
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trong cac canh d6i chiéu so véi trudc, nhu vay ta thdy sdd trong vong day 1a
xoay chiéu.

Mit khéc ta nhan thdy khi dong dién trong khung day dbi chiéu thi nira
vanh khuyén 1, 2 d6i diém tiép xtic. Dong dién & mach ngoai 1a dong dién mot
chiéu. Nhu vdy nho c6 cip ntra vanh khuyén dong xoay chiéu dugc chuyén
thanh dong mot chiéu. Khi c6 dong dién chay trong day dan thi giira tir truong
va dong dién tac dong mot luc xac dinh bﬁng biéu thuc:

F=BII (1.5)

Chiéu cta luc xac dinh bang qui tic ban tay trai. Do 1a ngau luc (vi 2
thanh dan nam cach nhau mot khoang bang duong kinh ro to) nén tao ra mé men
chéng lai chiéu quay cua khung day. Dé khung day quay voi tbec d6 khong d6i
thi ta phai tiép tuc cap co niang (qua may lai) cho khung ddy. Co ning nay duoc
chuyén sang dién nang. Day chinh la nguyén Iy hoat dong cua may phat dién.

Van v6i mo hinh trén bay gio ta ngat dong co lai va ndi tdi chdi ngudn
dién mot chiéu. Vi mach kin nén qua khung day chay mot dong dién I, dong nay
tac dung voi tur truong sinh ra moé men quay khung day, khi khung day quay thi
chiéu cua dong dién chay trong cac thanh dan lai d6i chiéu, nhu vy dong trong
khung day 1a dong xoay chiéu, con mach ngoai 1a dong dién mot chiéu. Nho nira
vanh gop 1,2 dong dién mot chiéu da bién d6i thanh dong dién xoay chiéu. Khi
khung day quay, trong khung day lai xuat hién sdd tao ra dong dién chéng lai
vong day quay. Dé khung day tiép tuc quay thi ning luong dién cdp tir mach
ngoai phai lién tuc, nhu vay c6 mot dong nang lugng chay tur dién sang co nang.
Pay chinh 14 nguyén 1y lam viéc ciia dong co dién mot chiéu.

Qua day ching ta thiy may dién mot chiu c6 thé 1am viéc nhu dong co
hodc nhu may phat phu thudc vao nang lugng ¢ dau vao. Nguoi ta néi may dién
mot chiéu 1a may dién 1am viéc 2 mat khong c6 diéu kién.

1.5. BIEU THUC SPP CUA MAY DPIEN MOT CHIEU

Sdd xuit hién trong mot diy dan e=B,lv. Néu cuén dau c6 N day dan,
2a nhénh lam viéc song song thi mot nhadnh c6 N/2a ddy dan mac ndi ti€p nhau.
Véi cuon x&p nhiing thanh dan nay nam dudi 1 cuc nao do, con véi cudn séng
thi nam dudi tat ¢4 cac cuc c6 cung cuc tinh vay sdd trong ca cudn day s€ bang:

N N/2a N /2a

E=ertet..o = > &, =(By+By+.... il SV = ZB v (1.6)

1

Véi s6 m6 bin dt 16n thi:

N/2a N
> B, =B, — =const

T 2a
A N
Vay E, =B, —Iv
< y a tb 28

7D
Ma v=nDn :Zpﬁ n=2ptn do do:
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E.==B, ﬁZIprn B, Iprn

nhung Btblpr =¢ do d(’):
Ea=pn<|>': =Ceon (1.7)

Trong d6 C, = pﬁ 1a hang s6 may dién.
a

Tir théng ¢ 1a tir thong c6 ich tham gia tao sdd . Néu chdi dit trén duong
trung tinh hinh hoc thi ¢=ds (¢s - tir théng & khe khi), néu chdi khéng ndm trén
trung tinh hinh hoc thi ¢<ds .Néu ta dich chdi di mot goc /2 thi tir thong c6 ich
bang 0 va sdd ciing bang khong.

1.6. PHAN UNG PHAN UNG

1.6.1.Khdi niém vé phdn g phan iing.

Khi khong tai (I,=0) trong may di¢én chi c6 mot tur truong do kich tir tao
ra goi la tu truong chinh. Khi c6 tai (I,#0) dong tai tao ra mot tu truong nira
dugc goi 1a tir trudng tai. By gid trong may dién ton tai 2 tir truong, chung tac
dong 1én nhau tao ra mot tir truong tong.

Su tac dong cua tur truong tai 1n tir truong kich tir goi la phan tng phan
tng(pupu). Phan tng phan tmg gay nén nhiéu hiu qua x4u ca ¢ ché do6 may phat
va ché do dong co.

1.6.2. Phdn img phan img ngang.

a.Tw truong chinh
Trén hinh 1.8 bi€u dién hinh anh tr truong chinh, con trén hinh 1.8b
biéu dién hinh 4nh d§ cam tng cua tu truong nay khi khong tai.

1oLl

P@@@@@@@(W@@@@@@@@g

T >le T >
Ll »

N
‘\
.\
‘\.

P
<«

b)

Hinh 1.8 Hinh anh tir truong chinh (a) va do cam tng cua tir trudong chinh
khi khong tai(b)
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Néu F, 1a std do dong kich tir sinh ra thi do cdm ng tu tai mot diém x
bat ky xac dinh bang bicu thuec:

F 2
B. = 0770 1.

Trong d6 15=0 1a dd dai khe khi. Gia tri d§ cdm Ung tir ndy ¢ gilra cuc co
gia trj khong ddi Bo,=const, nhung cang vé cudi cuc Bgy giam do & tang.

b.Tir truong phan iing

Ta xét hinh anh tir trudng phan tng khi choi dit trén dudng trung tuyén
hinh hoc (Hinh 1.8b).

Truc cia tur truong phan g trung véi truc cua chéi va vudng goc véi
truc ciia tir truong chinh. Xuat phat tir dy ta goi 1a phan (mg phan tng ngang.

Pé xét anh huong cua phan tng phan tng ngang 1én tir truong chinh ta
dua ra khai niém:tai tuyén tinh ctia 16 to A duoc xac dinh nhu sau:

A= Ni (1.9)

b)
Hinh 1.9 Hinh anh tir truong phan tng may dién mot chiéu

Std ctia phan tng duoc tinh theo tai tuyén tinh. Dong dién toan phandbi
v61 mot vong khép kin ¢ khoang cach xdéi véi truc cuc bﬁng 2Ax,Tur thong cua
phan ung phan g khép kin 2 lan qua khong khi. Ta co thé bo qua tro tir cua 15
cuc va phan tmg. Lic nay std cua phan g can thiét dé tao tir thong khép kin 2
lan qua khe khi trén khoang cach x bang:

Fax= 2AX (1.10)

Nghia 1a std phan (mg thay d6i theo dang hinh chir nhat.

Std ctia phan tng ngang dat dugc cuc dai ¢ khoang cach x=1/2 tic 1a
gifra cac cuc nghia la:

Frg=At (1.11)
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Trong khoang gitra 2 cuc duong F,=f(x) hodc By=f(x) c6 dang dudng
cong vi do dai 15 ting d6t ngdt . Trén hinh 12.2b biéu dién dudng cong B,y hodc
Fax cua tu truong dong tai theo do dai chu vi 16 to..

Trén hinh 1.10 biéu dién hinh anh cia tir truong tong ciia may dién khi
c6 phan tmg phin Ung ngang va sy phan bd d6 cam tmg tir khi c¢6 phan Gng
phan tmg ngang.

Tir day ta thiy: do c6 phan tng phan Gmg ngang, tir trudng chinh bi bién
dang. Trén duong trung tuyén hinh hoc d6 cam Gng tir bay gid co gia trj khac
khong (B>0), diém c6 d6 cam ung tur bang khong bay gio dich di khoi dudng
trung tuyén hinh hoc. Pudng thang nbi nhitng diém c6 cam tng tir bang khong &
trén 1o to goi la duong trung tuyen vat ly. Nhu vady & may khong tai duong
trung tuyén hinh hoc va trung tuyen vat ly trung nhau, con khi c6 tai hai duong
nay léch nhau, dudng trung tuyén vat 1y dich khoi duong trung tuyén hinh hoc
mot gb o theo chiéu quay cua 1o to.

\ 4

Hinh 1.10 Hinh anh tir truong chinh khi ¢6 tac dong cta phan g phan tng

b.Phan ung doc va phan iing ngang doc
Bay gio ta xet truong hop khi truc cua chéi trung voi truc cua tur truong
chinh theo chiéu quay cua r6 to (hinh 1.11)

Hinh 1.11 Cac loai phan tng trong may dién
16



Ta thiy chiéu cua tir trudong dong tai (Fq) nguoc voi chiéu cua tir truong
chinh do d6 tir trudng chinh bi yéu di, phan Gng 1 phan tmg doc truc. Vay phan
tmg phan tng doc truc lam tir truong chinh yéu di. Néu dich chéi nguoc chiéu
quay cua ro to thi tir truong chinh duoc cong vao (hinh 1.11b).

Néu bay gio dich chdi di mot goc B so véi truc cta tir thong chinh (hinh
1.11 ¢) thi dé nghién ctru trudng hop nay ta cé thé tach cudn diy ro to thanh 2
phan: phan cudén day nim trong goc 2B sé tao ra phan tmg phan tmg doc, con
phﬁn cudn day nam trong goc -2 sé& tao ra phan Gng phan tmg ngang. Nhu vy
néu ta dich chdi di khoi duong trung tuyén hinh hoc mot goc B s& co phan ung
hon hop (phan ung ngang va phan tmg doc ), két qua tir truong chinh vira bi yéu
di vira bi bién dang.

1.7. CHUYEN MACH DONG BIEN O CO GOP

1.7.1 Bdn chat

Nhu ching ta da biét dong dién trong cudn diy phan tng 1a dong xoay
chiéu, nhd hé théng cd gop va chdi dong dién duoc chinh luu thanh dong dién
mot chiéu. Hién tugng chuyén mach dong dién ¢ ¢ gop 1a mot qua trinh phirc
tap, dé nghién ctru qua trinh nay ta gia thiét:

-Chiéu rong ctia chdi bang chiéu réng ctia phién gop

-Tai thoi diém nghién ctru (t=0) choi phu hoan toan 1én phién gop (hinh
1.12)

-C6 gop chuyén dong véi toe do vy theo huéng nhu ¢ hinh vé.

a) b) ©)
Hinh 1.12 Cac loai dao chiéu dong dién ¢ cb gop cua may dién mot chiéu

Véi cac gia thiét nhu vay tai thoi diém tg=0 dong dién i trong vong day
nam & vung dao chiéu s€ bang: 1=1,
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Trong d6 i,- dong dién & vong ddy nim ngoai ving dao chiéu dong dién.

Tai thoi diém t=T,=bi/vi chdi chuyén sang phién gop tiép theo va &
dung vi tri nhu khi t=0 (& day by-chiéu rong choi).

Nhu viy trong khoang thoi gian At=t,-to=T, dong dién bién doi:

Ai=ia-(-12)= 2, (hinh 1.12c).

Can ctr vao dang bién ddi cuia dong dién ngudi ta chia ra 1am dao chiéu
tuyén tinh (1), dao chiéu sém (2) va dao chiéu mudn (3) (hinh 1. 12¢).Trong 3
loai dao chiéu thi déo chiéu muodn 1a nguy hiém nhat, gay tia hd quang 10n, con
dao chiéu tuyen tinh 1a dao chiéu tot nhat. S& di nhu vdy vi & dao chiéu cham
lac chdi chuyén hoan toan sang phlen g0p khac (mach ho) thi mat d6 dong dién
dat gia tri cyc dai, con ¢ dao chiéu tuyén tinh, mat d6 dong khong doi.

1.7.2 8dd xudt hién trong qud trinh déo chiéu dong dién

Trong khi dao chiéu, dong dién & ving ddo chiéu bién thién, vay trong
vong day tham gia dao chiéu dong dién s& xuat hién mot sdd cam ung;

€ow =L
dt
Thay di=Ai, dt=At ta co6:
2i,
€y = Lf (1.12)
| abn
= 'u , V= K 1128.
2a : 60 . . ( )
Trong d6 1,-dong chay qua choi, Dy-dudng kinh c6 gop do do:
_ AD,
e I,n=K,I,n 11
= 502, (1.13)
nhu vay sdd cam tng ty 18 v&i dong tai va toc do.
a. Sdd quay

Do tac dong cua phan tng phan Gng khi tai, d6 cam Gng tir trén duong
trung tuyén hinh hoc c6 gia tri khac khong, & may dién mot chiéu khe khi tuong
d6i 16m nén ta co thé viét:

B=Kal,

Nhu vay neu chdi dit trén dudng trung tinh hinh hoc thi vong day ¢
ving dao chiéu s& xuét hién mot sdd quay theo biéu thirc:

€q— B |Vk
Thay Vi bang gia tri (1.12a) ta co:
7D,
eq= I_On— Kqln (1.14)

Sdd nay c6 chiéu mudn giit chiéu cii cua dong dién, €q va €, €O cung chiéu.
Nhu vay ¢ vong day tham gia dao chiéu s& c6 mot sdd tong hop:
€th = Eartey (1.15)

1.8. TIA LUA O CHOI VA CACH GIAM TIA LUA O CHOL.
1.8.1 Nguyén nhén xudt hién tia lira dién.
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Tia ltra dién la sy phong néng lugng dién khi duong dan nang lugng bi

dut. Tia lira dién xuét hién giira chdi than va c6 gop. Nguyén nhan xuat hién tia
Itra dién c6 thé 1a co, dién hodc ca 2.

a.Nguyén nhin vé co:

Do bé mit chéi than khong nhan bd phén giit choi bi rung, chdi phan bd
khong déu, ap luc chdi 1én c0 gop yéu.

b. Nguyén nhain vé dien:

Thi nghiém da chi ra rang chuyen mach dong dién xdy ra binh thuong
néu nhu gia tri di¢n ap gilra cac phién gop co gia tri trong khoang 25-35V dbi
v6i may c6 cong suat vira va 1on, con véi cong suit nho thi gia tri dién ap nay 1a
50-60V. Néu gia tri dién 4p giira cac phién gop vuot cac gid tri trén thi sinh tia
Itra.

Do ¢6 phan tng phan Ung ngang khi tai, nén sy phan bd tir thong khe khi
khong déu, dan dén dién thé gilra cac phién gop khong déu. Cac phién gop o ria
cuc, dién ap co thé dat gia trj rat 1on.

c. Neguyén nhdn vé dién tir

O mébin dao chiéu ton tai 2 sdd: ey va e, (sdd khir), nén tich luj mot
:2

Li
nang Iu’ong . Khi chuyén chéi tir phién gop nay sang phién gop khac lam duat

mach dong dlen nang luong bi phong ra ngoai tao thanh tia lira. Néu tia lira 16n
c6 thé 1am ngan mach 2 phién gop lién nhau.

Sdd ey, qua 16n. Khi tai 16n, phan Gng phan tng ngang 16n lam sy phan
bd dién ap trén cac phién gdp chénh léch qua nhiéu. Khoang khong gitta 2 chdi
bi ion hoa, gay tia ltra 16n.

1.8.2. Cac phwong phap giam tia lva.

1.8.2.1 Giam tia lira do nguyén nhdn co hoc.

Pé chéng tia ltra do nguyén nhan vé co ta phai mai choi, danh co gop
bang gidy nhap min, diéu chinh ap luc choi bang 16 xo giir chdi v.v ...

1.8.2.2.Giam tia lira do nguyén nhan dién:

Tu phan trudc ta thay rang dé giam tia lura dién ta can phai giam dong
dién phu chuyén mach xac dinh bang biéu thirc:

- >e _ € tE, (1.16)
2R 2R

Mudn giam tia ltra phai 1am sao cho i, =0. T biéu thirc (1.16) ta thay dé
giam dong iy co thé:

-Tao ra & vung chuyén mach mét sdd khir e, c6 chiéu nguoc voi ey,

-Chon dién trd mach dao chiéu YRy 16n, tic 1a phai chon chdi co dién tro
tiép xuc 16n.

-Giam sdd ey,

Trong ey, ¢6 e va eq Ca 2 sdd nay cung ti I¢ voi tdc do va voi dong tai.
Pé giam ey, ta c6 thé hodc giam eq hodc giam e,

-Giame,
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Sdd eq xuét hién do chdi dit ¢ trung tuyén hinh hoc (vi p.w.p.ur lam do
cam l'mg tu trén duong trung tuyén hinh hoc khac khéng B+ 0). Bé loai trur eq ta
dich chdi khoi trung tuyén hinh hoc mét goc o (den truong trung tuyén vat 1y)
theo chiéu quay cua roto (néu may lam viéc o ché d6 may phat) va nguoc lai
(néu may 1am viéc nhu dong co). O nhimg may khong co cuc phy, dé lam yéu
€ ta dich chdi khoi dudng trung tuyén vat Iy 1 goc y. Su dich nay chi lam yéu
€er chtr khong khir hoan toan duge. Can phai luu ¥ rang do e, ty 16 voi dong tai,
khi tai thay ddi thi viéc dich chéi khoi 1 goc p=y+a chinh xac 1a khé. Lic nay
ta chi dich di géc B ung véi dong tai dinh mire.

-Giam e,

Pé giam eg, phai tao ra ¢ vung chuyén mach mot tir trudng cod
hudng dé sinh ra ey c6 chiéu nguQc voi egy. va ty 1¢ voi dong tai. Nguoi ta dung
cuc phu v6i cudn diy duoc ndi tiép véi tai. Bé cho mach tir cuc phu khong bio
hoa, khe khi & cuc phu phai I6n. Khi cuc phu da chon dung ta cé e thod man
yéu cau trén bat ké may dién mot chiéu lam viéc & ché 46 may phat hay ¢ ché do
dong co (hinh 1.14).

Hinh 1.13 D}I(‘mg trung tuyén vat 1y Hinh 1.14 Cuc phu va cach ndi cuc phu
va trung tuyén hinh hoc

Khi choi dat ¢ trung tuyén hinh hoc thi cuc phu khong c6 anh hudng téi
tir truong chinh. Nhung néu ta dich choi khoi dudng trung tuyén hinh hoc theo
chiéu quay cua roto, cyc phu s€ khir tr cuc chinh, nguoc lai s€ trg tir cho cuc
chinh.

2.Cdi thién ddo chiéu bcing cuon khu.

Sdd khtr sinh ra do cuc phu chi c6 kha nang khir &nh hudng ctia phan
mg phan ing ¢ vung trung tuyén hinh hoc. O phan mat cuc, cudn phu khong
khtr dugc. Nham giam phan tng phan Gmg & ving mat cyc ta dung cudn khur dat
¢ cac ranh trén mat cuc chinh, cudn day nay cling n01 tiép v6i cudn roto.

Pé tranh tia ltra bao kin ca c6 gop, trén cd gop nguoi ta dat cac vach
ngan 1am bang chét cach dién bén viing véi tac dong cua hd quang .
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KET LUAN

trong chuong nay da trinh bay mét cach ngin gon may dién mot chiéu cu
thé vé cu tao mach tir va mach dién cua phan tmg va phan cam, vé nguyén 1y
hoat dong biéu thirc sdd cua may dién mot chiéu, nguyén 1y hoat dong ctia may
dién mot chiéu. trong chuwong ciing trinh vé& hién twong phan umg phan tng, &
may dién mot chiéu, hién tuong tia lira va cac phuong phap giam tia lra & may
dién mot chiéu.
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CHUONG 2
MAY PHAT PIEN VA PONG CO PIEN

MQT CHIEU
2.1. PHAN LOAI MAY PHAT PIEN MOT CHIEU

M4y phat dién mot chiéu 1a ngudn cung cip nang luong dién mot chiéu.
Can ctr vao cach st dung ngudn dién kich tir, ngudi ta chia may phat dién thanh:
- May phat dién kich tir doc lap
- May phat tu kich gdm: kich tir song song, kich tir ndi tiép, kich tir hdn
hop (hinh 2.1)
May phat kich tir doc 1ap 13 may phat c6 nguoén kich tir doc 1ap véi phan
g, con may tu kich tir phu thudc vao phan tng.

U U U
- I — 1 -  —Y »
B, Bi
~Y N
Y Bz
) b) 0) d)

Hinh 2.1 So dd cac loai may phat dién mot chiéu a) Méy phat kich tir doc lap, lz)
May phat kich tir song song,c) May phat kich tir n6i tiép d) May phat kich tir hon

2.2. PHUONG TRINH CAN BANG SPD CUA MAY PHAT

Goi U la dién &p 6 2 tru nodi day ctia may phat, I, 1a dong tai. R, - dién tro
cudn day phan tng, R, - dién trd tiép xuc cta chdi, AU, — ton hao dién ap trén
choi, E,-sdd phan Gmg. Vay ta ¢ phuong trinh dién ap nhu sau:

U=E,-l, Rs-AU, (2.1)

Hay U=E,-l; (R:+R,)

AU
Trong d6 R= |—° ; dat RER,+R, vay:

U=E, -I,R, (2.2)
2.3. MOMEN DPIEN TU CUA MAY PHAT

Khi dong co lai cAp cho may dién 1 chiéu moét momen M; 1am réto quay,
néu co kich tur, trong phan ung s€ xuat hién 1 sdd theo bicu thic (1.40). Néu
mach ngoai kin, s€ c6 dong dién chay trong cac thanh dan. Vi dong dién chay
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qua cac thanh din nam trong tir trudng kich tir nén & cac thanh dan nay sé xuat
hién mot luc dién tir ¢6 chiéu xac dinh bﬁng qui tac ban tay trai voi gia tri:
Fe=Byll,

Trong d6 By-dd cam tng tir trung binh cua tir truong, 1-do dai tac dung
ctia day dan phan tmg, I, dong dién chay trong day dan, luc dién tir 1a mot ngiu
lwc nén ta c6 md men xac dinh bang biéu thirc:

M,=F, 2= =B, 1, Da

(2.4)

MoOmen M co ch1eu chdng lai chleu quay do mémen dong co lai cung
cap, n6 1a mémen can. Trong thuc t& mdi cuc c6 N/2p day dan, vay mémen dién

tr cia may dién dugc tinh nhu sau:
N /29 N /29

Mg =2p DM, =2pll, > B,
1 1

N /29

Véi gia tr1 du 16n thi dai lugng Z B, sé la gia tri trung binh By, nhan véi
1

s0 day quan trén m6t cuc, vay:
N /29

ZB Btb

2p
Vi By= 2 i=2pﬂ%cc‘)nla=Iu vay:

Iz D, | 2a
2p
=2pll n N2 =pN_L1] H
dt — p a 2 H _p ; a(l) ay
Mdtzcmd)lu (243.)

Trong d6: Cm = PN 13 hing sb ctia may dién, D-dudng kich 16 to, 1-do
T a

dai tac dung day din phan ung.
Biéu thuic (2.4a) con c6 thé nhan dugc bang cach sau day:
Mg, = P
w
Trong do Py=E,l, , =27 la tbc do quay cua 16 to. Thay E; b:?mg biéu
thire (2.4) ta duoc:
Mg= S _ Ce g1, =C ol (2.5)
2z
trong do C,,=C,/2.
Khi may phat lam viéc, trén truc may ngoai My con mémen M, img voi

t6n
hao cong sut khi khong tai (t6n hao co va ton hao 15i thép). Nhu vay mémen
clla may phat s€ bang:

) ) i Mmf=M0+Mdt . (26)

O ché d6 on dinh mémen dong co lai (M;) phai bang mémen may phat,
vay:
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Ml = M0+Mdt (27)
2.4 MAY PHAT KiCH TU BQC LAP
Tinh chit cac may phat dugc phan anh qua nhimg dic tinh cta chung.
a. Ddc tinh khong tai: ‘
bac tinh khong tai 1a moi quan hé ham gitra sdd phan tng vé1 dong kich
ttr khi: n = const, I, = 0.
Tacla E,=E;="1(iw)
Theo (13.40) E, = C¢¢n va trong pham vi nao do6 ¢ = Kiy, vay:

Eo = CeKiye.n
Theo dinh nghia thi n = const, vay:
Eo = Kok

Piéu d6 c6 nghia 1a dic tinh khong tai c6 dang dudng cong nhiém tir
cua sat. Trén hinh 2.2a bi€u dién so do lam thi nghiém lay dac tinh may phat,
con hinh 2.2b biéu dién dac tinh khong tai cia may.

R, a) b)
l
Hinh 2.2 So d6 14y dic tinh khong tai ctia may phat dién kich tir doc 1ap

Do c6 hién tuong tir tré dudng cong Eq = f(iy,) khi ting va khi giam dong
kich tir khong trung nhau, ta goi d6 1 hién twong tir tré. Do kich tir doc 1ap ta co
thé doi chiéu duoc dong kich tir nén dic tinh c6 hai phia. Dé thuan tién cho tinh
toan ta thay dédc tinh Eq = f(ix) co tur tré bang duong trung binh di qua gbc toa
d6.  Tu dic tinh ta thiy phan dau Eg = (i) 1a tuyen tinh, sau d6 sit bio hoa,
dién ap tang khong ty 1¢ voi dong leh tir nira. Diém cach biét gitta ving tuyén
tinh va bdo hoa goi 1a diém “dau gbi”.

b.Ddc tinh tai:
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Dic tinh tai 1a mbi quan hé giita dién ap trén tru du day véi dong kich tir
khi I, = const, n = const.
Tuc 1a U=1(iy) Kkhi I, = const, n = const.
Khi c6 tai, dién ap trén try dau day s& nhé hon dién 4p khong tai Eq vi:
- Suyt dién ap trén chdi (I,R; = AU)
- Do phan ung phan tng
Vi vay dic tinh tai thap hon dic tinh khong tai, (duong 3 & hinh
2.3).
Néu cong vao dic tinh tai mot dai luong IR, ta duoc dac tinh sdd
trong theo biéu thuc:
E.=U + I,R; (duong 2 & hinh 2.3)

Ua 1

k 1=0
UO L . )
1 -
By -
0 D B
EE / I=lem
U®Irr .............. _||__,_’ ....... ’ C
i ! 3
i 1/ !
Vi !
v !
A !
Iy !
A !
N 1
G’ i
i ;
H! ; Jkt
N Ikt®m IktO
Pk

Hinh 2.3 Dic tinh khong tai, tai ciia may phat dién mot chiéu kich tir doc lap

Khi 1am thi nghiém, dé 1ay dic tinh ngoai va dic tinh tai ta co thé
nhan dugc dac tinh trong (duong 2). V6i 3 dac tinh nay ta c6 dugc tam giac dac
trung gom 1 canh goc vuong la tich I,R;, mot canh goc vubng khac la sdd phan
mg phan ing, dinh goc vudng nam trén dudng dic tinh trong. Poan BC = 1 R
s€ khong ddi néu dong I, = const, con doan AB thay ddi theo do bdo hoa cua sit
tur.

C)Ddc tinh ngoai:
bac tinh ngoai 1a mbi quan hé ham gitra di¢n &p & trén try dau day
v6i dong tai khi dong kich tir khong doi va n = ngn. Tt 1a:
U = f(l,) khi n = ngm, I = const
So db thi nghiém & hinh 2.2a . Gilt cho Ry, = const thi I, = const, thay
d6i dién tro tai ta do dong va dién ap trén tru dau ddy. Dic tinh biéu dién ¢ hinkh
2.4
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Ikt“
TS I

Ikt

1
1
1
1
1
1
1
1
1 \
1
1
1

v

-V

®m Ingm I,

Hinh 2.4 Pac tinh ngoai may phat

! Hinh 2.5 déc tinh ngoai may phat
mot chiéu 2

mot chiéu

Ta c6 thé giai thich ddc tinh d6 nhu sau:
Vi U=E,- I,R;
Ma E; = C¢én, nhung ¢ = Kiy = const, n = const, do d6 E, = const,
vay:
U=E,— I,R:= A - I,R (Ri-1a tong tré phan ung)
Pay 1a mot duong thang cit truc tung tai diem U = E, (khi I, = 0)

4R E. . X 1x .2 o giA 1A
va tai diem Igm = R bay don thuan 1a toan hoc, song trong may dién, hi¢n
t

tuong vat Iy dong vai tro rat quan trong. Thét vay khi dong I, < lgm p.u.p.u. con
nho, ta c6 duong thang; khi I, > lgm, P.w.p.u. 16n lam cho dac tinh tach khoi
duong thang. Khi U = 0 ta c6 dong ngan mach.

Do giam dién ap ctia may phat 1 chiéu duoc xac dinh:

AU = ﬂ.lOO%

dm

d. Dac tinh diéu chinh:

Pic tinh diéu chinh 1a mbi quan hé ham gitra dong kich tir v6i dong
phan mg (dong tai) khi U=const Vé n = ngm. Tuc la:

lie = (1) khi U = const , n =

Tu hinh 2.4 ta thay rang khi tal tang, dién ap may phat giam, dé giit cho
dién ap khong doi thi phai tang dong kich tir. So dd thi nghiém van 1a hinh 2.2,
khi thay doi Ry, dién ap U thay d6i, ta phai thay d6i dién trd & mach kich tir sao
cho U = const. Léy cac dai lugng do duoc, ta dung dac tinh diéu chinh hinh 2.5.

2.5. MAY PHAT KiCH TU SONG SONG
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, _ May phat kich tir song song 1a may phat tu kich, dong kich tir duoc
lay tir phan tng. Trén H.2.6 bi€u dién so d6 may phat tu kich.

1
Ua U=Rklx

Uo o) A

E 2
o |

0 lkto g

Hinh 2.6 May phat kich tir song song Hinh 2.7. Diéu kién ty kich mat

phat kich tir song song

a. Piéu kién tw kich ciia may kich tir song song.

Pé may phat kich tir song song tao ra dién ap trén tru ddu day, can

thoa min nhing diéu kién sau day:

- May phat phai co6 tur du

- Cudn kich tir phai ndi sao cho khi c6 dong dién chay qua sé& sinh ra
mot tir thong ciing chiéu véi tir du.

- Dién trd mach kich tir phai nhé hon mot gia tri nhét dinh Ry, (dién
trd té1 han).

Piéu kién 1 va 2 kha rd, khong can giai thich thém. Ta sé& giai thich
k¥ diéu kién thir 3.

Dung may lai quay roto vé6i toc d6 n, do co tir du nén trong cudn
day xuat hién mot sdd . Vi mach kich tir kin nén dong kich tir chay qua cudn
kich tir tao ra tir thong cung chiéu tir du, 1am cho tir trudng mdy ting 1én, sdd
cam ng tang 1én, dong kich tir tang 1én, qua trinh d6 s& két thuc khi dién ap trén
try ddu day xuat hién gia tri dinh muc. Khi dién 4p may phat dat gia tri dinh
mirc, m&i tai may phat. Diéu nay khong phai liic ndo ciing xdy ra, that vay:

O mach kich tir ta ¢c6 phuong trinh:
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d(Lyeine)

U, =i,R,, +
0 = IRkt it (2.8)
| d(L i)
hay Uo—'ktRkt:#

Trong dé: Ug - dién 4p xuét hién trén 2 dau day mach kich tir; Ry =
Ri = R (R- dién tré cudn kich tir; Ly~ d0 tu cam mach kich tur. Néu Ry, = const
thi 1Ry 1a mot duong thang c6 goc nghiéng o xac dinh bang biéu thire:(hinh
2.7).
I.R
k; s Kt (2.9)

kt

Ctr mdi mot gia tri Ryq ta c6 mot duong thang. Trén hink 2..7 duong 2 13
diy,
dt -

=R

tga =

dac tinh khong tai. Khoang cach gitta 2 duong nay 1a dai lugng Ly = . Khi

di

ik = 0 thi E, = Eg,. Dai luong L = W biéu dién cuong do kich tir may dién.

di ,
Khi Ly = d—:t =0 thi Up= lxRu, qué trinh tu kich méy két thc.

Nhu vay giao diém cua duong 1 va 2 xac dinh dién ap ra cua may phat
tu kich. Khi ting R diém cat cua 2 duong lui dan xudng gbc toa do. O mot gia
tri Ryt nao d6 duong Ryl tlep tuyen vo1 dac tinh khong tai. Qua trinh tu kich
khong thuc hién duoc vi dién ap trén cuc may phat qua nho (hinh 2.7). Dién trd
gy cho duong I«Ry tiép tuyén véi dic tinh khong tai goi 1a dién tré toi han
(R¢n). Nhu vay dé qua trinh tu kich thuc hién duogc thi dién tré mach kich tir phai
nho hon dién trd t&i han. O may phat tu kich khi khong tu kich duoc c6 thé vi
nhiing 1y do sau day:

- Mat tir du (phai moi tir).

- Quay khong dang chiéu quay

- Cuodn kich tir dau khong dung.

- Cuon kich tur bi dut hoac dién tré mach kich tir qua 16n.

b.Ddc tinh khong tai

Vi khong thé d6i chidu dong kich tir nén dudng dic tinh khong tai
tie 12 duong Eq = f(ix) khi lu = 0, n = ngy, chi c6 1 nira (hink 2.8) va bat dau tir
E .
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A

v

Ingm |®m
Hinh 2.8 ddc tinh khong tai may

phat kich tir song song Hinh 2.9 Pac tinh ngoai ciia may phat

dién song song

C. Dac tinh tai:

Pic tinh tai ciia may phat kich tir song song gién nhu ¢ may phat
kich tir doc 1ap.

d. Pac tinh ngoai

Do dong kich tir & may phat kich tir song song phu thudc vao dién
ap phan ung, do d6 diéu kién I=const khéng dam bao vi vay dic tinh ngoai &
may kich tir song song 1a mdi quan hé ham giita dién ap trén try dau day véi
dong tai khi Ry~=const va n = ngy,. Ttlc la:

U = f(l,) khi Ry = const, n = ngy,

So @6 thi nghiém & hink 1.13. Dic tinh biéu dién & hinh 2.9.

Ta thay dic tinh xuat phat tir diém Eo, khi dong tai tang, dién ap trén tru
dau day giam, khi dong dién tang t6i dong cuc dai (luma), thi mic dau dién tro
mach ngoai tiép tuc giam nhung dong khong thé ting duoc. Cho t6i khi dién ap
& tai bang khong (ngan mach) dong ngan mach lac nay nho hon dong dinh mirc
va xac dinh bang:

E

lngm = —— :
ngm Rt (2 10)

Diéu nay co thé giai thich nhu sau: Khi dong tai con nho, p.u.p.u
chua dong vai tro 16n, nén khi tai tang dién ap trén tru dau day giam cha yeu la
do sut ap & dién tro Ry; (U = E, — I,Ry;). Khi dong tai dat mot gia tri nhat dinh
(lumax) thi p.u.p.u bay gio giilt vai tro chu dao. Khi tang dong tai, may da bao hoa
(dong kich tu 16n) p.u.p.u lam cho dién ap giam. Dién ap giam, dong kich tur
giam dan dén E, giam 1am cho I, giam. KhiU=0 (ngan mach) thi Iy = 0, may
lic nay chi con tir du (Eq,) nén dong ngan mach xac dinh bang (2.10). Pic tinh
trén hinh 2.10 1a dic tinh 1dy duoc khi dién ap U va dong dién I, thay doi tir tir.
Trong thuc té khai thac, ngan mach xay ra dot ngot. Nhung tir thong khong thé
thay doi dot ngdt ma phai sau mot thoi gian (0,1 +0,2 gidy). Trong thoi gian d6
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dong dién ngin mach ting tir 8 — 12 lan dong dinh murc, sau d6 giam di rat
nhanh (do tir thong giam, hinh 2.10).

A

’'ngm

Lo ™

0 02 04 06 08 t[s]

Hinh 2.10 Dong ngian mach may phat kich tir song song

O may phat kich tir song song ¢6 i, = Ri ~U, nghia l1a ty 1¢ voi
Kt
dién ap trén tru dau day.

e. Bdc tinh diéu chinh:

Pic tyinh diéu chinh 12 moi quan hé ham giita dong kich tir voi
dong tai khi gitr cho U=const, n=const=ng;, tic la:

It = (1), vai U = const, n= ngp,

Pic tinh nay giong véi dic tinh diéu chinh ctia may kich tir doc 1ap néu
ta bo qua sy khac nhau gitta dong chay trong roto va dong tai & 2 loai may nay.
O may doc 1ap dong roto va dong tai 14 1, con & may kich tir song song thi dong
roto 16n hon dong tai mot dai luong 1a dong kich tur.

2.6. MAY PHAT KiCH TU NOI TIEP

So dd may phat ndi t1ep biéu dién trén hinh 2.11.

Vi ¢ may kich tu noi tiép dong kich tir chinh 1a dong phan tng ;= |, =
I, nén khong thé 1am thi nghiém dé 1ay dic tinh khong tai va cac dic tinh khéac
trir dac tinh ngoai.

Tir biéu thitc U = Eg — I,R; va Eg = Cedn, nhung ¢ = Kyl do d6 E,
= Kyl,, do do:
U = Kol, — I,Rt = 1,(Ko — Ry) = Kl

Khi dong I, nhd, may chua bdo hao quan hé giita U = f(I,,) 1a tuyén tinh,
nhung khi 1, 16n may bi bdo hoa, dong thoi lai c6 p.w.p.r nén dién ap giam
xudng véi toc d6 kha nhanh (hinkh 2.11b).
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Hinh 2.11 Méy phat mot chiéu kich tir ndi tiép a)So dd, b)Pic tinh ngoai

2.7 MAY PHAT KiCH TU HON HOQP

Trén hinh 2.12 biéu dién may phat kich tur hon hop. May phat gdm cudn
day kich tir ndi song song va cudn day kich tur ndi tiép.

Céan cur vao cach ndi cudn kich tir song song va n01 tiép ta co may kich
tr hon hop nbi thuan (tir thong cudn song song va n6i tlep cung chiéu) va may
kich tir hdn hop ndi nguge (tur thong 2 cudn nay ngugc chiéu nhau). Do tinh chat
cua may kich tur hon hop ndi nguge khong t6t nén trong thyc te thuong dung
loai n61 thuan. Tinh chat ciia may phat kich tir phu thudc vao ty s6 std ciia cudn
ndi tiép va cudn song song. Tir thong co ban ctia may phat do cudn song song
tao ra. Néu mdy bi bdo hoa 16n thi cudn nbi tiép c6 tac dung nho ddi voi tir
thong chinh cua may vi thé may kich tur hon hop dugc ché tao c6 do bdo hoa
nho. Dudi day chiing ta nghién ctru dic tinh ngoai cia may kich tir hon hop.

Dac tinh ngoai U=f(},) voi Rg=const

Thong thuong nguoi ta dung loai may phat nbi thuan, nghia la std cua
cudn song song cung chiéu voi std ctia cudn ndi tiép. Do do6 khi ¢ tai std cua
may phat ting 1am cho dién 4p cta may phat ting. Thudng cudén day ndi tiép
dugc thiét ké sao cho khi may lam viéc binh thudng tir thong do né sinh ra khir
dugc phan tng phan ing va d sut ap ¢ dién tro cudn day do do déac tinh ngoai
trong truong hop nay rat cing (duong 1 trén hinh 2.12b). Khi dong tai tang vuot
gia tri dong dinh muc, kha nang khur phan ung phan g ciia cudn ndi tiép glam
do may bi bao hoa, nén std ciia may giam dan dén dién ap trén try ddu day giam.
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Pé dam bao dién ap trén tai khong ddi nguoi ta thuong tinh dé cho std cudn ndi
tiép 16n hon std pupu tirc 1a khir qua, ta c6 dic tinh ngoai trong trudng hop nay
la duong 2 (hinh 2.12b).

Dic tinh ngoai ciia may ndi ngugc rat mém (duong 3, hinh 2.12b))

%)v

Idm Iu

Hinh 2.12 Méy phat kich tir hdn hop a)So dd, b)Dic tinh ngoai

2.8. CAC MAY PHAT PIEN MOT CHIEU LAM VIEC SONG SONG

Hai may phat dién mot chiéu ciing duoc ndi vao ludi chung goi 1a 2
may phat lam viéc song song. Hai may phat lam viéc song song tdng duoc cong
suat cap cho tai va dam bao cap niang luong cho tai lién tyc. Khi hai may phat
lam viéc song song, dién ap cap cho tai khong doi nhung dong cép cho tai ting.

Hai may phat dién ciing c6 thé mic ndi tiép véi nhau, trong trudng
hop nay dong dién khong d6i nhung dién 4p ludi ting. Ta it gip 2 may phat lam
viéc nbi tiép, ma chu yéu 1a ching lam viéc song song v6i nhau. V& nguyén tic
co thé cho n may phat lam viéc song song véi nhau, song déu dya trén nguyén
tac ctia 2 may 1am viéc song song, do d6 ta nghién ctru cac tinh chét va phuong
phap dua 2 may phat lam viéc song song v&i nhau.

2.8.1. Hai may phat kich twr song song lam viéc song song:
a. Diéu kién:
Dé dua mot may phat vao lam viéc song song vdi 1 may phat khac,
can thod man nhiing diéu kién sau day:

32



- Phai ndi dung cuc tinh
- Sdd cua may dinh dwa vao 1am viéc (II) phai bang dién ap clia may
phat da lam viéc (I).
Trén hinh 2.13 biéu dién so dd dwa may phat II vao 1am viéc song
song vo1 may phat 1.

Uo
Udm

»
>

(PR TS I

b)

a)

hinh 2.13 Hai médy phat 1am viéc song song a) So dd, b) Dic tinh ngoai
CM-B¢ chuyén mach

b. Cdch thuc hién

Dung dong co lai may phat II v6i tbe do can thiét, nhung chua kich
tur, dong mot cuc may phat I vao ludi (vi du cuc phai), lac nay von mét V s€ chi
cho ta hi€u dién ap cua ludi va may phat II. Bay gio kich tir cho may phat II.
Néu cyc tinh dau ding thi von mét V chi cho ta gia tri U-Eg;,. Khi V chi $6 0,
dong cuc con lai vao ludi, ta da dua xong mot may phat vao lam viéc song song
vo1 may phat khac.

Sau khi dong may 11 vao ludi IT, dong cia may II bang 0 vi

E U
=0

oll —

Ly =
tll
C.  Phdn tdi va chuyén tai mdy phat:
Dé bat may II chiu tai ta tang téc do hodc ting dong kich tir cua
may II. Hai cach nay thyc chat 13 ting lugng nhién liéu dua vao may lai. That
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vay, khi tang dong kich tir may II, lam cho dong cua may II tang Ién, momen
can trén tryc may phat tang, néu may lai khong c6 bo diéu tdc thi tbe d6 may lai
giam, dé giir toc d6 khong ddi ta phai ting lwong dau vao may. Néu dong co co
hop diéu tdc thi tbe do may phat khong doi, do tac dong cua bd diéu tdc ting
lwong dau dwa vao dong co lai.

Mudn dé 2 may phat co cong suit nhu nhau, tai bang nhau hoic tai
ty 1& dbi voi cong suat ciia cac mdy thi ddc tinh ngoai cua 2 may vé ¢ hé truc
tuong dbi phai tring nhau.

Néu 2 dic tinh khong tring nhau thi may c6 dic tinh cimg chiu tai
nhiéu hon (hinh 2.13b).

Nguoi ta da ching minh dugc ré“tng v6i mot dién tro tai nhat dinh
thi khi tang dong kich tir cia may nay dan dén su thay doi dong tai cia ca 2
may. Vay néu mudn chuyén tai cta may phat thi phai tang kich tir cua may lam
viéc va giam kich tir ciia may dinh ct ra cho téi khi dong ciia n6 bang 0. Néu ta
giam qua, xay ra hién tugng U- E <0 dong chay tir may lam viéc sang may dinh
cat ra (vi du may I). May I chuyén sang lam viéc ¢ ché do dong co, bay gio 2
momen tac dong 1én mot truc cd cung chiéu nén nguy hiém cho may L. Vi vay dé
dé phong nguoi ta dit role chéng dong dién nguoc. Khi ¢ hién tugng dong
chay nguoc, may duoc ngit ra.

2.8.2 Cdc may phdt hén hop lam viéc song song:

So @6 nguyén 1y lam viéc song song ctia 2 may phat kich tir hdn
hop biéu dién & hinh 2.14.

Su khac nhau cua hé théng nay so voi hé thong trudce la: o he thng
nay c6 diy can bang nham dam bao dé 2 may phat cung lam viéc 6n dinh. S¢ di
phai ding diy can bang va phai ndi ding vi néu khong ndi day can bang, mot
may phat vi du Il do mdt 1y do nao dé dong tai tang Ién, khi dong tai tang thi tu
thong cua cudn ndi tiép tang dan t4i Egy tang lam cho I tang..., c thé co thé
dan t6i may II cudp hét tai cia may I va hon thé nita may I c6 thé tré thanh dong
co, nhan nang luong tir may II. May II s& bi qua tai, ché do lam viéc song song
bi pha v&. Néu bay gid ta ndi 2 diém 1, 2 bang 1 day dan (ddy can bang) thi dién
ap trén 2 cudn kich tir ludn bang nhau, nén néu dong I, tang 1€n thi dién ap trén
cudn kich tir may I ciing tang lam cho I, tang. Nhu viy ta thay voi nbi can bang
su nhiéu loan ctia may nay dugc chuyén sang may kia va cir thé 2 may van giir
dugc song song vdi nhau.

Chii y: khong duoc ndi can bang vao diém 3 va 4.
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Hinh 2.14 Hai may phat mot chiéu kich tir hdn hop 1am viéc song song

2.9. PHAN LOAI PONG CO PIEN MOT CHIEU

Pong co dién mot chiéu duoc phan loai theo kich ttr thanh nhiing

loai sau:

Kich tir doc 1ap
Kich tir song song
Kich tir nbi tiép
Kich tir hon hop

2.10. PHUONG TRINH CAN BANG SPP CUA PONG CO

Khi dua mot may dién mot chiu da kich tir vao luéi dién hinh 2.15
thi trong cudn phan ung s€ chay 1 dong dién, dong dién nay s€ tac dong voi tur
truong sinh ra luc, chiéu cia nd xac dinh bing quy tic ban tay tri, va tao ra
momen dién tir 1am cho roto quay véi tc d6 n. Trong cudn diy s& xuat hién sdd
cam tng E, = Cedn, & ché d6 qua do (khi n va dong I, thay ddi) ta c6 phuong
trinh sau:
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/ M | Hudng dong dién

Hinh 2.15 Giai thich nguyén 1y dong co dién mét chiéu

di .
U+(—e_)+(—La?i):|_Rt (2.11)
di. .
Hogc: U=eé. +L&E:|'Rt (1.12)
O ché dd 6n dinh (n = const, I, = const) ta co:
o U=E+ LR ’ (2.13)
Két hop véi cong thire (2.2) ta viet:
U=E xRt , (2.14)
Trong dau “-*“ cho may phat, dau “+” cho dong co.

2.11. PAC TINH CO CUA PONG CO PIEN MOT CHIEU
2.11.1. Ddc tinh co cua dong co kich ti doc lap va song song .

Dic tinh co 1a mdi quan hé ham gitra tdc 0 va momen dién tir n =
f(M) khi I, = const.

° » >

n

N T

A 4

v

I\I/Iclm
a) b)
Hinh 2.16 Bdng co di€n mot chiéu kich tur song song: a)So dd, b)bic tinh co
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Dé tim mdi quan hé nay ta dua vao hinh 2.16 va cac phuong trinh (2.14),
(2.4), (2.5). Dong kich tir dugc xac dinh bang:

U . .
Ikt :R_:; va ¢:k1|kt

Thay (11.40) vao (14.4) r6i rt n ra ta co:

_ U LR (2.15)
Ced Ced
Rut I, tr (13.5) thay vao (14.5) ta duogc:
__Y __MR, (2.15a)
Ced) Cecmq)2
Do Iy = const nén ¢ = const ta dugc phuong trinh:
n=ny,— BM. (2.16)

Trong do: n, = Cqu) - goi 1a téc d6 khong tai, con B = Ceg;d)z

Vé mit toan hoc ddy 1a 1 duong thang (hink 2.16b), song trong may
dién chi phéi tinh chit cia may con do cac hién tuong vat ly. That vay, khi tai
tdng do phan ung phan Ung lam cho tir thong chinh ciia may giam di dac tinh co
hoi bién dang Néu dong co c6 dién tré didu chinh & mach phan tng thi gid tri

ctia hing s6 nhu sau: B = (R; + Ryc)/CcCmd>.
2.11.2. Pic tinh co ciia dong co kich tir ndi tiép.

Do 1a mdi quan hé n = f(M) v6i U = Ugm, Ryc = const. So do dong
co kich tir néi tiép bic€u dién trén hinh 2.17

Rdc

a) b) C)

Hinh 2.17 Pong co dién mot chiéu kich tir ndi tiép: a)So do, b)Pic tinh co

Twr cong thue (2.13) ta co:
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U-I.(R+Ry) U  M(R +Ry

n= - = - (2.17)
C.o Ceo Ceo
Trong may kich tir ndi tiép L = I,
Ta xét 2 truong hop:

a.Khi 0 < I, < lI4m — may chua bao hoa, trong truong hop nay tacod ¢ =
Kl,.
Vay M = CyKlyl, = Cpnl,® do do:
, l.=Chnym
Thay vao bi€u thuc (3.7) ta co:
_U-C,VMR +Ry) U —C, VM (R, +R,,)

C.KI, " C.KC,VM  C.KC,VM
U R +R A
Hay: n= ——L = —
Y C.KC,VyM CK M
U R, +R
Trong do A= ;B=—t__%-
J C.KC' C.K

Nhu vay trong pham vi dong tai nho hon hoic bang dong dinh murc,
dac tinh c6 dang hypebol.
b.Khi I, > l4m, may bao hoa, dac tinh co khong trung véi duong hypebol
nita (duong nét dat ¢ hinh 3.3b). Su thay ddi téc do binh thuong ddi véi dong co
nbi tiép xac dinh theo biéu thirc:

ANg= ”;”‘*m 100%

dm

Trong d6 n’-téc dd quay cua dong co khi tai thay d6i tir dinh muc toi
25%

Qua phan tich trén day ta thay dic tinh co cua dong co kich tur ndi tiép
khoéng c6 toc do khong tai. Khi tai giam qua murec, tbc d6 dong co tang dot ngot
vi vay khong dugc dé dong co mac noi tiép lam viéc khong tai, trong thuc té
khong dugc cho dong co ndi tiép chay bang day cu-roa.

2.11.3. Ddc tinh co ciia dong co kich tir hon hop
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Hinh 2.18 biéu dién dong co kich tir hdn hop va dic tinh co caa né.

U 1 n a
N \
Y ! ! AN
... Z
—_~ W2 O Idm T g M

c)
3) b)

Hinh 2.18 Pong co dién mdt chiéu kich tir hdn hop: a)So dd, b,c) Pic tinh co

Dong co gém 2 cudn kich tir: cudn ndi tiép va cudn song song. Pdc tinh
co cua dong co nay gidng nhu dic tinh co cua dong co kich tu ndi tiép hoic
song song phuc thudc vao cudn kich tir nao giir vai tro quyét dinh. O dong co
ndi thudn, std ctia 2 cudn day cung chidu nhung gitr vai tro chu yeu 1a cudn song
song. So sanh déc tinh co cua dong co kich tur hdn hop véi nbi tiép ta thay o
dong co kich tur hdn hop c6 tbc do khong tai (kho khong tai tir thong noi tiép
bang khong nhung tir thong kich tir song song khac khac khong nén co6 toc do
khong tai) khi dong tai tang Ién, tir thong cudn nbi tlep tac dong, dac tinh co
mang tinh chat dong co ndi tiép Trén hinh 2.18b biéu dién dédc tinh n=f(I) cua
dong co kich tir song song (dudng 1), cua dong co kich tir ndi tiép (duong 2),
ctia dong co kich tir hdn hop ndi thuan (duong 3) va dic tinh cua dong co kich
tir nbi tiép ndi nguoc (duong 4) dé chung ta dé so sanh. Con hinh 2.18¢ 1a dic
tinh co ctia dong co kich tir hon hop.

2.12. KHOI PONG PONG CO PIEN MOQT CHIEU.
Khoi dong dong co 1a qua trinh dua dong co tur trang thai nghi (n=0) t&i
tdc d 1am viéc. Chung ta c6 cac phuong phap khoi dong sau:
a.Khéi dong triee tiép
Pay 1a phuong phap dong dong co truc tiép vao ludi dién, khong
qua mot thiét bi phy ndo. Dong khoi dong duoc xac dinh bang cong thirc:

Ud
0 2.1
= (2.18)

Ikd:
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Vi Rinho nén Iy co gia tri rat 16n, dat (10+30)l4m. Su tang dong dot
ngdt lam xuat hién tia lra & ¢d gop, xuat hién xung co hoc va 1am sut dién ap
ludi. Phuong phéap nay hau nhu khong duoc sir dung.

b.Khoi dong dung dién tro khoi dong

Nguoi ta dua vao roto mot dién tré co kha nang diéu chinh va goi 1a

dién tr¢ khoi dong (hinh 2.19a). Dong khéi dong bay gid cé gia tri:

U

lpg = ——m (2.18a)

“7 (R +Ry)
u_

N \
Ria
1 1 ML
% 0 M, Mmin Mmax
Rp a) b)

Hinh 2.19 Pong co dién mot chiéu kich tir song song: a)So dd, b)Pic tinh co

Pién tro khoi dong phai dugce ngat dan ra theo su ting cua toc do.
Néc khoi dong thtr nhat phai chon sao cho dong phﬁn ung khong 16n qua va
momen khoi dong khong nho qua. Viée lya chon s6 nac dién tré dugc trinh bay
0 cac sach vé truyén dong dién. Khi c6 ciing dong phan tng thi dong co kich tir
ndi tiép c6 momen khai dong 16n hon dong co kich tir song song.

Luu y: Vo1 cac dong co kich tir song song khi dung dién tr¢ kho1 dong
phai ndi sao cho cudn kich tir trong moi thoi gian déu dugc cdp dién ap dinh
muirc, dé dam bao ¢ 16n nhat. Néu trong mach kich tir ¢ dién tré diéu chinh thi
khi khéi dong, dé dién tré ndy ngan mach. Trén hink 2.19b biéu dién dic tinh co
ctia dong co 1 chiéu khoi dong dung dién tré khoi dong (Khi chuyén tir nac dién
tré nay sang nac dién tré khac toc do dong co khong doi).

2.13. PIEU CHINH TOC PO PONG CO MOT CHIEU

2.13.1. Cdc phwong phdp diéu chinh toc do
Tir biéu thire (3. 5a) ta rat ra nhiing phuong phap diéu chinh toc d6 sau:
a. Thay ddi dién ap ngudn nap.
b. Thay ddi dién tré mach roto.
c. Thay ddi tir thong.
2.13.2. Piéu chinh toc do bang thay déi dién dp nguén nap.
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. U .
Tur (2.18a) ta thay khi cho U = var thi ng = C—¢ =var, néu M, =const

e
thi tc d6 n = var. Ta diéu chinh dugc téc do dong co. Khi dién ap ngudn cung
cap thay d6i, cac dic tinh co song song v6i nhau. Didu chinh téc d6 bang thay
d6i dién 4p ngudn cung cip chi diéu chinh dugc theo chiéu giam tdc d6 (vi moi
cudn day di duogc thiét ké véi Ugm, khong thé ting dién ap dit 1én cudn day).
Song d6 lang diéu chinh 16n, con pham vi diéu chinh hep.O hinh 2.20 ta biéu
dién dic tinh co cua dong co khi U = var.

n 4

N>U2>U3
*

Us ,
\ Hinh 2.20 Béc tinh co khi thay doi dién

ap ngudn cung cap

<

2.11.3. Piéu chinh bang thay déi dién tré mach réto.

Tu (2.7) ta ky hiéu An = M(R; + Ry) thi khi M = const ma thay doi
Rdc
thi thay doi duge An (dd giam toc o), tirc 1a thay doi dugc toc d dong co.
Trén hinh 2.21 bi€u dién dac tinh co cua phuong phap di€u chinh téc d6 bang
thay do6i dién tro roto.

na
No
Nam a Ry+R,=0 . )
N Hinh 2.21 Diéu ghinh toc do
Ny ¢ R dong co mot chiéu bang
\ phuong phéap thay doi dién
tré mach r6 to
n2 _________________________ e

Phuong phap diéu chinh téc do bang thay doi dién tré mach phan tng co
nhimg wu khuyét diém sau:

Uu diém:

D& thyc hién, von dau tu it, diéu chinh twong dbi lang

Tuy nhién pham vi diéu chinh hep va phu thudc vao tai (tai cang 16n
pham vi diéu chinh cang rong), khong thuc hién dugc ¢ vung gﬁn tbc do khong
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tai. Piéu chinh c6 ton hao 16n. Nguoi ta di ching minh rang dé giam 50% toc
dd dinh muc thi ton hao trén dién tré diéu chinh chiém 50% cong suét dua vao.
Dién tré diéu chinh tdc d6 c¢6 ché do lam viée 1au dai nén khong dung dién tré
khéi dong (1am viée & ché do ngan han) dé 1am dién tro diéu chinh toc do.
2.13.3. Piéu chinh toc do bang thay doi tir thong.
T biéu thiec:
n= LR (2.19)
Ced

Khi M, U = const, ¢ = var (thayd6i dong kich tir) thi n ting lén.
Thay vy khi giam tir thong ¢ dong dién & roto ting nhung khong 1am cho tir sb
biéu thtrc (3.9) thay doi nhiéu vi d6 giam dién ap & R, chi chiém vai % cua dién
ap U nén khi tir thong ¢ giam thi tc d6 tang. Song néu ta clr tiép tuc giam dong
kich tir thi t6i mot lic nao dé téc 6 khong duge ting duoc nita. S di nhu vay
vi mOdmen dién tr cia dong co cling giam. Phuong phap nady chi dung trong
pham vi khi tir thong giam téc d6 con ting. Hink 2.22 biéu dién dic tinh co khi
¢ = var.Phuong phap diéu chinh tbc do bang thay dbi tir thong c6 nhiing uu
khuyét diém sau:

Uu diém: Diéu chinh téc d6 theo chiéu tang (tir toc d6 dinh murc), rat
lang pham vi diéu chinh rong, t6n hao diéu chinh nho, dé thyc hién va kinh té.

Nhuoc diém: Khong diéu chinh duoc toe do & dudi toc d6 dinh mic.

Do nhitng wu diém trén phuong phap diéu chinh toc do bang thay doi tir
thong thudng dugc ap dung hop voi nhitng phuong phap khac nham ting pham
vi diéu chinh.

na

................... ; ¢1>¢2>¢3
= . Hinh 2.22 Daic tinh co cua

dong co mot chiéu kich tir doc
1ap khi thay doi tir thong

N

Luu y: Khong dugc gidam dong kich tir to1 gia tri khong, vi luc nay may
chi con tir du, toc do ting quéa 16n gay nghuy hiém cho céac cau trac co khi cia
dong co. Thuong ngudi ta thiét ké bo dién trd diéu chinh dé khong khi nao mach
tur bi ho.

2.13.4 Hé thong mdy phdt déng co
Pé tang pham vi diéu chinh téc do, ngudi ta diung hé théng may
phat dong co dién mot chiéu (finh 2.23).
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D MC Ngm

Ikt ¢ T Wit Wie

\ £

a) b)

Hinh 2.23 Hé tréng tmyén dong dién may phat-dong co a) So dd, b)DPac tinh co
khi thay doi toc do

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

Pé thay d6i téc do, trong hé théng may phat-dong co co thé ap dung
phuong phap diéu chinh dién ap nguon nap (thay d6i kich tir may phat), thay d6i
dién tré mach roto dong co va thay d6i tir thong kich tir dong co. He théng cho
ta pham vi diéu chinh toc do rong, diéu chinh duoc ca 2 chiéu tdng va giam, co
d6 diéu chinh rat lang.

Tuy nhién do sir dung nhiéu may dién mét chiéu nén dau tu cho hé thong
kha dat tién, do do h¢ thong truyén dong dién may phat dong co chi str dung ¢
nhiing noi that can thiét theo chi tiéu chét luong cua he thong. Ngay nay may
phat dién mot chiéu duoc thay bang bo chinh lwu, xuat hién hé thong. van-dong
co. Hé thong duoc cip dién tir ngudn xoay chiéu, co tinh chat giémg hé may
phét dong co nhung ré va do tin cdy cao hon.

2.14. HAM PONG CO PIEN MOT CHIEU

Ham ching ta ndi & ddy 1a ham bang dién. Trong mot hé thong
truyén dong dién néu chiéu ciia moémen cua dong co lai trung voi chiéu téc do
quay ta co ché do dong co, con néu chiéu ciia mémen va chiéu tdc do nguoc
nhau ta c6 ché do ham.

C6 3 ché do ham:

a. Ham dong nang,
b. Ham dong dién ngugc,
c. Ham tra nang lugng vé nguon.

1. Ham dong nang
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Pé thuc hién ham dong nang, phan tng dong co duoc ngat khoi
ludi (tiép diém K mo ra, tiép diém K, dong lai) va ndi qua dién tro ham hinh
2.24a.. bién ap bay gio U = 0, do c6 dong nang, dong co van quay theo hudng
cll, dong phan ing dugc xac dinh:

, _U-E.__E
" Rt - Rt

Nhu vay dong dién d6i chiéu, moémen tao ra do dong co cung do6i
chiéu, con tbc do van theo chiéu cil, dong co lam viéc & ché d6 ham. Phuong
trinh toc do ¢ dang:

_ M (Rt — Rh)

Co*

Trén hinh 2.24b duong 2 va 3 biéu dién him & ché do dong ning.

Phuong phap ham dong niang thudng dugc str dung dé ham dong co
té1 dung may.

A

Ham may phat
+
Ham dong nang
AN a__No
R 5
—1_
E K, Ham ndi 3
‘— # nguoc
K K
- L 11 D
Ikt 4
L Y'Y Y |
Wit
b
a) -No \

Hinh 2.24 Ham di¢n ¢ dong co di¢n mot chiéu a)So dd ham dong nang, b) Pac
tinh co ctia dong co mot chiéu & cac ché d§ ham
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2. Ham dong dién nguoc.
Ngudi ta thyc hién bang 2 cach:

-Pbua dién tré ham 16n vao mach réto khi trén truc dong co c6 momen
thé ning.

Khi dua dién tré 16n vao mach roto dong phan tng giam, moémen can
trén tryc dong co khong d6i (vi du ha hang) lac nay téc do giam cho t6i diém B
dat tbc d6 bang khong. Dudi tac dung cua trong luong (hang hoa) dong co quay
nguoc, dong khong d6i chiéu, momen khong doi chiéu nhung toc d6 d6i hudng
nén dong co lam viéc ¢ ché d6 him (doan BC dac tinh 1 trén hinh 2.24b), t6i
diém e toc do roi hang co gia tri khong d01

-Doi chiéu dién ap ngudn cung cap.

Con phuong phéap thr hai thyc hién bang ddi chiéu dién 4p nguodn cung
cap, dong roto bay gio ¢ dang:

| (-U-E.) _ (U+E.)
" R+Rg R +Ry

Trong biéu thirc nay Ry 13 dién trd thém vao dé han ché dong him. Vi
dong I, d6i chiéu, momen dong co ddi chiéu nhung toc dd chua doi chiéu, dong
co 1am viéc & ché do ham ndi nguoc. Trén hinh 2.24b biéu dién dic tinh co khi
ham ndi nguoc (duong 4, doan df). Toi diém D khi toc do dong co n=0, mudn
dimg may phai ngit dong co ra khoti ludi, néu khong dong co bat dau quay theo
hudéng nguoc va tang tdc d, dong co 1am viéc & ché do dong co véi chiéu quay
nguoc lai. Thuc té phuong phap hdm niy xdy ra ¢ giai doan dau khi d6i chiéu
tdc do dong co.

3. Ham trd nang lwong vé nguon

Do mét nguyén nhan nao d6 (vi du trong diéu chinh téc do bang

giam tlr thong ta chuyén tir toc dd cao xudng toc do thap) téc do roto 16n hon tde

do khong tai, lac nay E, > U nén: 1, = v F_Q E. < 0, dong ddi hudéng, momen doi
t
hudng, toc d6 van giit nguyén chiéu cii, déng co 1am viéc nhu may phat, dua
nang luong vé ngudn. Ta goi d6 1a ché do ham tra ning luong vé ngudn (hink
2024Db).
Ché d6 ham nay rat kinh té nhung khong him t6i dimg may dugc,
chi ham duoc toi tbe do khong tai thoi.
2.15. T6n hao va hiéu suat may dién mdt chiéu
Trong may dién c6 hai loai ton hao:
a. Ton hao chinh.
b. Tén hao phu
1. Tén hao chinh gém: ton hao co (t6n hao & 6 bi, ma sat & co gbp, ma
sat véi khong khi,...).
T6n hao sat tir (ton hao do tir tré, ton hao & ring do séng bac cao,...)
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Tdn hao déng trong cudn roto va stato, trong cudn phu, cudn khur,
trong mach kich tur.
Tén hao & dién trd tiép xtic cta choi hay vanh khuyén.

2. Ton hao phu: Xuat hi¢n trong 161 thep va trong ddng, n6 gdém toén
hao dong xoay(dong Fucco), t6n hao ndi can bang, tén hao do phan b tir truong
khong déu, do mat 46 & dong chdi khong déu,...vv.

Hiéu suit ciia may tinh nhu sau:

2
" P - ZAP
Trong do ZAp - tng céac loai ton hao cua may.
P, - cong suit vao, P, - cong suit ra

KET LUAN

Trong chuong 2 di trinh bay vé may phat dong dién mot chidu véi cac
noi dung phan loai may phat di¢n mot chiéu, cac dic tinh cua may phat di¢n mot
chiéu, 1am viéc song song cua cic may phat dién mot chiéu.

Ytong chuong cling trinh bay dong co dién mo{t chieeug vdi cac nodi
dung sau: dac tinh co cua cac loai dong co di€n mo chiéu, phuong phap khéi
dong, diéu chinh toc 46 dong co dién mot chiéu va cac phuong phap him dog co
dién mdt chiéug
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CHUONG 3:
SO SANH CAC BQ PIEU KHIEN P-1, I-P, PID VA MO

3.1. Géi thiéu

Pong co DC duoc sir dung trong cc nganh cong nghiép nhiéu hon dong co
AC boi vi nd dic diém toc do tuyét voi. Nhidu ki thuat c6 san dé diéu khién tdc
d6 cua dong co DC. Cac phuong phép do 1a :

1. Piéu khién dién ap phan tng

2. biéu khién tir thong

Bo diéu khién duoc thiét ké cho cac vong kin ctia hé thdng cho két qua tbt hon.
O day bo diéu khién P-I, I-P, PID duoc thiét ké bang cach sir dung phuong phap
diéu chinh Ziegler-Nichols. Su khac biét chinh gita bd diéu khién P-I va I-P 1a
trong bo diéukhién P-I hé sd khuyéch dai ty 1¢ nam trong duong dan truyén
thang (feedforward) trong khi d6 bo diéu khién I-P, hé s6 khuyéch dai ty 1¢ nam
trong dudng phan hoi.

Bo diéu khién PID 1a bo diéu khién duoc sir dung nhiéu trong cac nganh cong
nghiép vi hiéu suét cao so v&i P-I va b diéu khién I-P. C6 nhiéu ky thuat dé
thiét ké bo diéu khién PID . Phuong phap Ziegler-Nichols 1a mot phuwong phap
co ban va don gian.

Bo diéu khién logic mo bao gdm chu yéu quy tic co sd, qua trinh mo hoa, giai
mo. FLC chira hai sai sd vao, sai so dao ham(sai ) phatsinh) va mot dau ra.
Chung ta c6 thé thiét 1ap s6 luong cac quy tic va cac ham thanh vién theo theo
yéu cau cia chung ta. Nhuoc diém chinh cua Bo diéu khién P-11a né c6 do qua
diéu chinh cao. D6 1a khong mong mubn trong diéu khién toc do ciia dong co
DC. O bo diéu khién I-P c6 giam mot chiat. Nhung né khong loai bé hoan toan
dugc do qua diéu chinh. Do d6, ching t6i di dén bo diéu khién PID 1a loai b
diéu khién loai bo su qua diéu chinh nhung thoi gian dat cho bo diéu khién nay

16n hon mot chut.
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Bo diéu khién mo giup loai bé hoan toan dé quéa diéu chinh nhung dat thoi gian
cho bd diéu chinh nay hoi nho hon so voi bd diéu khién PID.

3.2. M0 hinh toan hoc ciia déng co mét chiéu.
Chung ta nghién ctru mot dong co DC kich tir doc 1ap nhu hé hién trong hinh
duéi day. Tt H.3.1 bang str dung dinh luat Kiéc xp chung ta ¢ thé nhan duoc

phuong trinh cho mach cam Umg nhu sau:

o 4 Armature &
= circuit
I

Hinh-3.1: dong co DC kich thich riéng

dl
V{z)=IR+Ld—+E (1)
t

trong do:
V =dién 4p dat
I = dong dién phan tng
E = stc phan dién dong
L = d6 tu cam phan tng
R = dién trd phan tng
Chung ta c6 :

dé

E=Kw({)=K, E (2)
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K, = hang s sdd
6 = gbc quay cua 10 to
W = tbc do goc
Tt phuong trinh (1) va (2), chung ta nhan dugc

V(t)=IR+ L% + K, w(t) 3)
t

Dbi v6i hoat dong binh thuong, phuong trinh mo-men dién tr dugc dua ra boi

T=J@+Bw(s‘)+TL (4)
dt

O day
T =mo-men dién tr dong co
T, = mO-men tai
J = m6 men quén tinh roto
B = hé s ma sat
Chung ta co6:
T=K;| vakhi khong tai T =0, thay T, = 0 vao phuong trinh (4)

J ? +Bw(t)=K,I (5)
t

Bién d6i Laplace cho phuong trinh (3) va (5)

V(s)=RI(s)+LSI(s)+K,W(s) (6)

K,.I(s)=J.SW(s)+BW(s) (7)
Tir phuong trinh (6) va (7) chung ta c6 thé nhan duoc ham truyén cia dong co
DC nhu sau,

W(S) — Kr [8]
V(s) (SL+R)JS+B)+K, K,

Va chung ta co: l

§ 9 Y
Twr cac phuong trin S ®) co mot chiéu nhu sau:



..................................................................

Ls) | ., [Tal® 1 wish | 59.(8)
. kr - ——- - = -+—.
Js+By | [i LS )¢
3 -
us) K b= ;

Hinh 3.2: So d6 khdi dong co DC
Dong co mot chiéu nghién ctru c6 cac thong sooa cho ¢ bang 1

Tham s Gia tri
Pién trg phan ang (R) 0,6 Q
Do tu cam phan ang (L) 0,012H

hang s6 emf (K,)

0,55 (volt / (rad / gidy))

Hang s mé-men xoan (K,;)

0,55 (N-m / ampe)

Mo men quan tinh (J)

0,0465 (kg-m~ 2 / rad)

Hé s6 ma sat (B)

0,004 (N-m / (rad / gidy))

3.3. Thiét ké cac bo diéu khién

3.3.1. B diéu khién P-1:

Bo diéu khién tich phan ty 1é chira hai thanh phan 1a hé s khuyéch dai ty 1& va
mot hang s thoi gian tich phan (hay viét dudi dang hé sé khuyéch dai K,/s). Bo
diéu khién nay dat vao dudng truyén thang cta vong kin hé théng. Hé sb
khuyéch dai ty 1¢ thiét 1ap sy on dinh cta hé thong va dé cai thién dap tng qua
d6. Phan tich phan dung dé giam sai sb tinh cua hé théng. Bing cach ap dung

Phuong phap Nichols Ziedler chiing ta c6 thé tinh toan céc gia tri cta cta hé sb

ty 1& va tich phan. Trén Hinh 3.3 1a so d6 khéi cua bd diéu khién P-I
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Integral (1)

K>
K3

Proportional (P)

Plant

“ e

G(s)

()

Hinh 3.3: So db khdi cua bo diéu khién P-1

Ham truyén ctia bo diéu khién P-I co dang:

K
Gc(S) =Kp +?!

O bay
K, : hé s0 khuéch dai ty 1¢
K;: hé sb tich phan
3.3.2. B} diéu khién I-P:

Bo diéu khién tich phan ty 1¢ 1a dang tién bo ciia bo diéu khién ty 18 tich

phan. Trong bd diéu khién nay phan tich phan nim & duong truyén thang

(feedforward) con phan ty 1& nam ¢ dudng phan hodi. Nhugce diém cua bd PI 1a

c6 do qua diéu chinh 16n. Pé giam d6 qua diéu chinh chiing ta nghién ctru ding

bo diéu khién I-P. Trén H.3.4 1a so db khdi ctia bd diéu khién I-P

Rs) i EG) K { Ucls)

- S A- !
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Hinh 3.4: So d6 khéi cta bo diéu khién I-P
3.3.3. B¢ diéu khién PID
PID 14 bo diéu khién sir dung nhiéu nhat trong tho1 gian thuc. Vi bo diéu
khién nay c6 wu diém so v6i b diéu khién P-I va I-P. Bo diéu khién nay dit &

duong dan chinh ciia vong kin nhu chi ra ¢ hinh dudi day H.3.5:

R(s) +<\ E(s) = U(s) C(s)
M Kp+4KpS f——> G(S) |—e—>

H.3.5 So d6 khéi cua bo diéu chinh

niMm

Ham truyén cta bo diéu khién PID c6 dang:

G (s)=K, + ’if + K S

Hoac :
1
GL_(S) = Kp(]' + I_:—S—FI:.,S)
Trong d6
Trong do :

Ti-1a hang sb vi phan,
Tq-12 hang s6 vi phan,
Ky-1a hé s khuyéch dai.

3.3 Phuwong phap Zigler-Nichol tinh chon cac tham so ciia b diéu khién
Chinh dinh phu hop ciia bd diéu khién 1a can thiét dé cai thién hiéu ning cua hé
théng bat ky. Co nhiéu phuong phap dé thiét ké cac bo diéu khién nay. Phuong
phap nay don gian va tot nhat dé thiét ké bo diéu khién. Bang dat Ti= cova Tg= 0
va chi str dung diéu khién ty 18 gia tri hé s6 khuyéch dai s& tang tir 0 dén gid tri

t6i han K¢ tai tri ¢6 tin hiéu ra bat dau dao dong, tai ddy ta ghi nhan chu ky dao
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dong P, Sau nhiéu lan thuc nghiém viéc Zigler-Nichol da tim ra cach lya chon

tham sO cta cac by diéu chinh & bang 2

Bang- (2): gia tri khuéch dai cua bd diéu khién

Kiéu Bo diéu Kp T, T,
khién
P 0.5K,, o0 0
PI 0.45K,, Per 0
1.2
PID 0.6 K.r Fer FPer
2 8

3.4. Bo diéu khién mo.
Lo gic m¢o la mQt thuat toan dya trén logic suy doan diéu d6 cung cap cho ta

nhitng hiéu biét cta chuyén gia trong linh vuc tu dong hoa. So d6 khéi ctia mét

bd diéu khién mo cho ¢ hinh dudi day (H.3.6). C6 2 tin hiéu ¢ 16i vao: 1 sai sb

toc do va su thay doi sai s0 toc do tire 1a dao ham sai so6 toc do.

Ta chon 7 ham lién thudc cho sai s6 toc dd va 7 ham lién thudc cho sai s6 dao

ham tdc do tirc 12 sai s6 gia toc. Ham lién thudc vao c¢6 dang hinh chuéng H.3.7

va 3.8 va ham lién thudc tin hi€u ra c6 dang tam giac Hinh 3.9

B didu khién m

: : i G I
M T A 0
pat ||, || Bohop [F
— {9 || thanh [ i
) (dh Ko by
. iy | a
- i

" Lénh

+)
Y

Do6i
tuong

ra

y®)

Hinh- 3.6: So dd khéi cua bo diéu khién mo
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NB NM NS ZE PS PN PB

Hinh- 3.7 Ham lién thudc sai s6 tdc do

NB NM NS ZE PS PI!

NB

f Hinh 3.8. Ham lién thudc sai sb gia tdc do

Hinh — 3.9 ham lién thudc dau ra
Tren co s¢ cac ham lién thudc dua vao quan h¢ vat ly ta xay dung cac luat mo.
C6 49 luat mo trong hé thong nay dugc biéu dién ¢ bang dudi day Bang- 3:

Bang 3 Cac quy tic mo

CE [ NB NM NS ZE PS PM PB

NB NB NB NB NB NM MS ZE
NM NB NB NB NM NS ZE PS
NS NB NB NM NS ZE PS PM
ZE NB NM NS ZE PS PM PB
PS NM NS ZE PS PM PB PB
PM NS ZE PS PM PB PB PB
PB ZE PS PM PB PB PB PB

O bay
NB = am lon (negative big)
NM = am trung binh (negative medium)
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NS = negative small (2m nho)

ZE = zero (zero)

PS = positive small (dwong nho)

PM = positive medium (duong trung binh)

PB = positive big (duong 16n

3.5 Mo phéng trén matlab

Dua vao cac phan tinh, tinh toan trén ddy tién hanh mo phong trén matlab dé
minh hoa céac két qua . Cy thé nhu sau:

Trén hinh 3.10 M6 hinh Simulink ctia déng co DC dung bo diéu khién logic

mo.

€[ Ijl
+)
i
=
T .. \r/
<+
]
H

Hinh- 3.10: M hinh Simulink ctia dong co DC dung bo diéu khién logic mo
Con trén hinh 3.11 12 mé hinh phéng dong co DC dung bd diéu khién P-1 vé trén
Matlab.
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{

denfs)

Transfa Fen'

carp 000

1

denf)
Transfe Fon

0l

Hinh- 3. 11: M6 hinh mé phong cho bd diéu khién P-1

Con trén hinh 3.12 13 mé hinh phong dong co DC dung bo diéu khién I-P v& trén

Matlab.

1

denfs)

ar
denfs)

Trarsfer Fond Garl
(Gaind

—t

Transfer Fon2

@.

Soopet

Hinh- 3.12: M6 hinh mé phong cho bd diéu khién I-P
Con trén hinh 3.13 12 md hinh phong dong co DC dung bo diéu khién PID v&

trén Matlab.

Skpl

—| PIDf)

Add7

PID Controller

1
Ly —
denfs)

_.%

1

dens)

AE Trargig Font GafBI®  Trgmsfer Fond

Q}.
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Hinh- 3.13: M6 hinh md phong cho bd diéu khién PID

Con trén hinh 3.14 13 két qua md phong hé théng diéu chinh téc d6 dong co DC
dung bo diéu khién P-1, I-P, PID ba bo diéu khién mo.

Output response
200089 I g
T T T
1800 |- g
600f |
J
I e
1400 | —
—_— I:
E 1200 | |
= |
3 10005~ S
a8 [ |—tp
» 800 - | PID
| —— Fuzzy
600 g REFERENCE
|
400 H |
200 {1 /s
]
Ou'lf" | | \ l &
0 02 04 06 08 1

Time (seconds)

Hinh- 3.14: Dic tinh téc do theo thoi gian

Tir két qua mo phong trén day thuc hién so sanh viéc ap dung cac bo diéu khién.

két qua so sanh cho & bang 4.

Bang- 4: so sanh két qua cac bo diéu khién

Loai diéu khién % vuot qua Thoi gian diéu chinh
(giay)
Pl 26,6 0,6
I-P 16,6 0,55
PID 0 0,45
FUZZY 0 0,25

3.6. Két luan

Tur két qua so sanh cac bd di€u khién st dung dé diéu khién toc d§ dong co mot

chiéu kich tir doc 1ap nhan théy:
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Bo diéu khién P-I c6 @6 qua diéu chinh 16n va thoi gian diéu chinh cao. O bd
diéu khién I-P, phan diéu chinh giam. Nhung thoi gian diéu chinh van 16n cao.
Bo diéu khién PID loai bé hoan toan dd qua diéu chinh, nhung thoi gian diéu
chinh khong giam dang ké. Con bo diéu khién md gitp loai bé hoan toan qué
diéu chinh, thoi gian diéu chinh cling giam. Nhu vay b diéu khién mo 13 bd

diéu khién c6 tinh nang tot hon tat ca cac loai bo diéu chinh ap dung trén day.
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PHAN KET LUAN

Trong thoi gian lam dd 4n em di tim hiéu duogc hoat dong cua dong co
mot chiéu, tim hiéu cac phuong phap diéu khién tbc d6 dong co mot chiéu. Pa
tim hiéu st dung cac bd diéu khién P-1, I-P , PID va m¢& dé diéu chinh toc do
dong co mot chiéu bang phuong phap diéu chinh dién 4p phan tng. D3 tim hiéu
mo phong céc hé thong trén matlab , tir két qua md phong tim hiéu viéc so sanh
tinh chat cac bo diéu chinh khac nhau va cho két qua 14 trong cac bo diéu khién
ap dung thi bo diéu khién mo c6 tinh nang t6t nhat, vira khong c6 qua diéu chinh
va c6 thoi gian diéu chinh nho.

Do kién thirc han ché nén viéc tim hiéu cia em con chua siu, em s& ¢
gang hon sau nay.

Em xin dugc cam on thay gido huéng dan GS.TSKH Than Ngoc Hoan
d3 giup em rat nhiéu dé hoan thanh db an nay.

Em xin cdm on céc thay thuoc bd mén Ty dong Cong nghiép cua truong
Dai hoc Quan 1y va Cong nghé da gitp em trong qua trinh hoc tap.

Em xin cam on tat ca cic can bd, nhin vién nha truong di gitp d& em
trong qua trinh em hoc tap ¢ truong. Nhitng thiéu sot cia em mong duoc cac
thay cd, cac can bo cong nhan vién cta nha trudng thu 16i.

Em xin chéan thanh cdm on.

Hai phong thang 12-2019

Sinh vién Nguyén Duy Chién
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