Thi nghiém May dién Trang 22

BAI THI NGHIEM SO 4
MAY PIEN MOT CHIEU

I. MUC PICH VA YEU CAU THI NGHIEM:

1. Muc dich:
- Tim hiéu cAu tao va nguyén ly lam viéc ctia may dién mot chiéu.
- Xac dinh cdc thong s6 clia mdy dién mot chiéu.
- Xac dinh mot s6 dudng dic tinh clia may dién maot chiéu.
2. Yéu cau :
- Xem k¥ phan phu luc dé€ biét dudc cac thiét bi, cach ghép ndi, cac tii va thut ngd
mdi can thiét cho bai thi nghiém.
- Xem lai ly thuyét vé may dién mot chiéu.
- Tim hiéu c4u tao ghi céc s6 liéu dinh mtc ctia may dién mot chiéu thi nghiém.

II. TOM TAC LY THUYET
1. Céu tao va nguyén ly lam viéc

May dién mot chiéu c6 thé 1a may phat hodc dong co dién va c¢é cdu tao giéng nhau.
Nhiing phan chinh clla may dién mét chiéu gdm phan cam (stator) va phan ting (phan quay,
rotor).

Phan cam hay con goi 1a stator gdm c6 cdc bo
phan chinh nhu sau :

+ Cuc tu chinh (hinh 4-1) la bo phéan sinh ra
tUi truong, gdbm cd 16i thép va day quédn kich tii 1ong
ngoai 10i thép cuc tu, dong dién chay trong day
quan kich ti sao cho céc cuc tii tao ra ¢é cuc tinh
lién tiép luan phién nhau. Cuc ti chinh lam bing
nhiing 14 thép ky thuat dién ép lai, tin chic va gin
vao vo mdy nhé cic buldng.

+ Cuc tu phu dic gitia cac cuc tu chinh va
dung dé cai thién déi chiéu. Loi thép cuc ti phu

Hinh 4.1 Cuc tU chinh

thudng 1am béing thép khdi va gin vao vé may nho
cac bulong.

+ Gong ti dung 1am mach tii, ndi lién gitia cdc cuc ti dong thdi dung lam vé mdy.
Trong may dién nhd thudng lam bing thép tdm udn roi han lai, trong mdy dién 16n thucng
dung thép duc.

+ Céac bd phan khac gdm c¢6 ndp mdy va c¢d cdu chdi than. Co cAu chdi than dé dua dién
tti phan quay ra ngoai gdbm c6 chdi than dit trong hop chdi than va nhé c6 10 xo ép chdi nén
chéi than ti chit 1én ¢8 gdp.
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Phén ting cla may dién mot chidu gdm 16 thép, day quén phan tng, cd gop va truc may.

L6i thép phan dng dung dé din tui. N6 1a hinh tru thudng dugdc lam bing cdc 14 thép ky
thuat dién day 0,5 mm, hai mit c6 phi son cach dién méng réi ghép lai. C4c 14 thép dugc dap
cac 15 d€ gin rétor vdi truc va 15 thong gié. Mt ngoai 16i thép dudce dap cac ranh dé dit day
quan phan tng (hinh 4.2).

Vanh-ép chi vV
Phién d8i chiéu

éng 16i

] a. Phién déi chiéu’

l

Hinh 4.2 La thep rotor Hinh 4.3 Phién dd&i chiéu va cé gdp

D4y quén phan ting 1a phan sinh ra sdd va c¢é dong dién chay qua. Diy quén phan ting
thudng lam bing diy dong cd boc céch dién, gdm nhiéu phan ti mic ndi tiép véi nhau, dit
trong cdc ranh ctia phan ting tao thanh mot hodc nhiéu vong kin.

C6 gbp (vanh gbp hay con goi la vanh d6i chiéu) dung dé doi chiéu dong dién xoay
chiéu thanh dong dién mét chiéu (hinh 4.3).gém nhiéu phién dong hinh duéi nhan dugc ghép
thanh mot khéi hinh tru, cach dién véi nhau va cach dién vdéi truc may.

Cac b0 phan khac nhu truc may, quat lam mat may...

So d6 nguyén ly 1am viéc cla mdy phat dién mot chiéu nhu hinh 4.4. Mdy gém c6 mot
khung day abed c6 dau ndi vdi hai phién gép. Khung day va phién gép quay quanh truc cta
né véi tée do khong doi trong tui trudng cla hai cuyc nam chdm N-S. Céc chdi dién A, B dit ¢d
dinh va luén luén ty sat vao phién gép.

el
el

(a) (b) (c)

Hinh 4.4 So d6 nguyén ly 1am viéc ctia may phat mét chiéu
a).Mb ta nguyén ly may phat; b) Sdd may phat c6 mét phan tu;
c) Sdd may phat c6 nhiéu phan t.

Khi dong ¢ so cAp quay phan tng (khung day abcd) may phat trong tii trudng déu cia
phan cam (nam cham S-N), c4c thanh din cda day quin phén tng cdt tu trudng phan cam,
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theo dinh luat cdm tng dién i, trong khung day sé cim ting sdd xoay chiéu ma tri s6 tiic thoi
cua né dugc xac dinh theo biéu thiic :

e = Blv 4.1
Trong do:

B: (T) tif cAm noi thanh din quét qua.

1 (m): chiéu dai day din nim trong tii trudng.

V (m/s): toc do dai cta thanh dan.

Chiéu cta sdd dugc xdc dinh theo qui tic ban tay phdi. Vay theo hinh 4.4a, sdd cla
thanh din ab nim dudi cuc t N c¢6 chiéu di tti b dén a, con cda thanh din cd ndm dudi cuc S
c6 chidu di tii d dén c. Néu ndi hai chdi A va B véi tai thi sdd trong khung déy sé sinh ra trong
mach ngoai mot dong dién chay tii chdi than A dén chdi than B.

Khi phén ing quay dudc nifa vong, vi tri clia phén tii thay doi, thanh din ab & cuc S,
thanh din cd & cuc N, sdd trong thanh din ddi chiéu. Nhd chéi dién ding yén, chdi A van tiép
xuc v6i phién gép trén, choi B tiép xtic véi phién gop dudi, nén chiéu dong dién 6 mach ngoai
khong doi. Nho ¢6 gép va chdi than, dién ap trén chdi va dong dién qua tai 1a dién ap va dong
dién mot chiéu.

Néu may chi ¢é mot phan ti, dién ap ddu cuc may phat nhu hinh 4.4b. D€ dién ap ra
16n va it dap mach (hinh 4.4c), ddy quan phén ting phai c¢6 nhiéu phan ti va nhiéu phién déi
chiéu.

5.2.1. Nguyén ly lam viéc clia dong co mot chiéu

Ngudc lai trén hinh 4.5 mé ti nguyén ly lam viéc ciia dong co mot chiéu. Khi cho dién
ap mot chiéu U vao hai chdi dién A va B, trong day quin phan tng c6 dong dién. Cac thanh
dan ab va cd mang dong dién ndm trong tui tridng sé chiu lyc tdc dung ticng hd 1én nhau tao
nén momen tac dung lén rotor, lam rotor quay. Chiéu luc tac dung dudc xac dinh theo qui tic
ban tay trai (hinh 4.5a).

Khi phén tng quay dudc nifa vong, vi tri thanh din ab, cd d6i chd nhau, nhd c6 phién
g6p doi chiéu dong dién, nén dong dién mot chidu bién d6i thanh dong dién xoay chiéu dua
vao day quin phan tng, giti cho chiéu luc tac dung khong déi, do dé luc tac dung 1én rotor
cling theo mot chiéu nhét dinh, ddm bao dong ca ¢ chiéu quay khong déi (hinh 4.5b).

Iy
/ n

-
/_/ Fat
i
(b)

Hinh 4.5 M6 t& nguyén ly lam viéc cla dong co dién moét chiéu
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2. Sdd phin ing va mémen dién tw

Khi quay réto, cac thanh din clia day quéin phan ung cét tu trudng phan cam, trong
mdi thanh din cdm ting sdd trung binh 13 :

’ @ Ay ? N ?,
trong do : By, = = tu cam trung binh trong khe ho;
T

1 1a chiéu dai ctia thanh dan;
nDn n ;..
v=——=21p— tdc df dai.
60
Véi:  D: dudng kinh ngoai phan tng; t : budc cuc; p : s6 doi cuc tu.
n : toc do vong; @ : tii thong khe hé dudi mdi cuc tu.

@

Hinh 4.6 Xdc dinh sdd phdn Ung v& momen dién
tU trong may dién moét chiéu
a) TU trudng cuc tU; b) So dd ky higu day qudn;

Thé vao (4.2), ta c¢6 sdd trung binh trong mot thanh dan :
n
e = 2pP 7

Tt phia ¢8 gdp nhin vao phin ting ta thdy day quan cd thé biéu thi bing s6 dé ky hiéu
nhu hinh 4.6b. Tt d6 ta thdy day quin gdm nhiéu phan ti néi tiép nhau tao thanh mach vong
kin. Cac chdi dién chia day quén thanh nhiéu nhanh song song. Khi phin tng quay, vi tri phan
tf thay doi nhung nhin ti ngoai vao van la nhiéu mach nhanh song song. Sdd phan tng bing
tong cac sdd thanh din trong mot nhanh. Néu goi sé thanh din cta day quin phdn dng 1a N,
s6 d6i mach nhanh song song 13 a (2a sé nhanh song song), sé thanh din clia mot nhanh song
song N/2a. Vay sdd clia day quan phan ting 1a sdd clia mot nhanh song song bing:

E, zﬁetb :ﬁcbn:kE(Dn:kMd)Q (4.3)
2a 60a

, 2nn .« . s s
trong do: Q= GLOH la toc do gdc cua phan ung;

N { N K K ? 14
kp=—ky = PR hé s6 phuy thudc vao két cau cua may.

60a 2ma
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Tt cong thic (4.3) ta thdy, dé thay d6i sdd phn ting thi ¢6 thé thay déi tdc do hoic thay
déi ti thong @ tidc 1a thay doi dong dién kich tii va mudén doi chiéu sdd thi hodc déi chiéu
quay, hodc déi chiéu dong dién kich tu.

Momen dién tu va cong suit dién ti cia mdy dién mot chiéu

Khi may dién lam viéc trong day quén phén ting sé ¢ dong dién chay qua. Tac dung
cla tUi trudng lén day dan cd dong dién sé sinh ra momen dién tU trén truc may.

Luc dién ti tic dung 1én tiing thanh dan:
f =Byliy
Néu tong s6 thanh din cta day quén phan tng 1a N va dong dién trong mach nhanh 1a i, =
I,/2a thi mémen dién tii tac dung 1én day quan phan tng:
I; D
M=B, -LIN—=
2a 2
trong do: I, : dong dién phan tng.
a : s6 d6i mach nhanh song song.
D : Dudng kinh ngoai phan ting
1 : chiéu dai tac dung ctia thanh dén.

Do: D=m va By, =9,néntacé:
T Tl
pN
M=—®I; =ky®I; (Nm) (4.4)
2ma

Tt cong thiic (4.4) ta thdy, mudn thay d6i momen dién tu, ta phai thay déi dong dién
phan tng I, hoic thay d6i dong dién kich tii I.. Trong may phat dién mot chiéu momen dién ti
1a momen ham vi vay ngudc chiéu quay phat dién, con trong dong co dién mot chiéu, mémen
dién tii ] mémen quay nén cung chiéu quay vdi dong co.

Cong suit ting véi momen dién ti 14y vao ddi véi mdy phat va dua ra déi véi dong co
goi 1a cong suét dién tii va bing:
P, =OM (4.5)
trong do: M la momen dién tu;

Thay vao cong thic trén ta co:
p, =M =N 2PN o _Ed (4.6)
a 2ra Y 60 602 4 U4 '

Tt cong thic ndy ta thdy dudc quan hé gilia cong suit dién tf véi momen dién ti va su
trao d6i ning ludng trong may dién. Trong mdy phat dién cong suét dién tif da chuyén cong
sudt cd MQ thanh cong suat dién E I, Con trong dong co dién, cong suét dién tif da chuyén
cong suit dién E I, thanh cong suit co MQ.

Tén hao va cdc phuong trinh cin biing

T6n hao trong may dién mot chiéu gém céc loai sau:

Tén hao ¢ pg, : gdm ton hao G & bi, ton hao ma sat chdi than véi vanh gép, ton hao
thong gi6 ... ton hao niy phu thudc vao tdc do quay va lam cho 8 bi, vanh gdép nong lén.
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Tén hao st pg, : ton hao do dong dién xody va tui tr& trong 15i thép gy nén. Ton hao ndy
phu thudc vao vat liéu, chiéu day clia tim thép, trong lugng 16i thép, tii cdm va tan sé.

Céc ton hao trén khi kti di ton tai nén goi 13 ton hao khong ti: P, = p., + Pre -
Tén hao dong pe,:
+ T6n hao dong trong mach phan ving:
e T6n hao ddng trong ddy quin phan tng: I’ r,.
e Ton hao ddng trong day quan cuc ti phu: 12 r..
e T6n hao tiép xuc gitia chdi than va vanh gép : 2AU,, =2V nén p,, = 21..
Gop tat ca cdc ton hao trén lai goi 1a t6n hao déng trén phan ting:
p.= IR, Véi Ry=r,+r+r1,
+ T6n hao dong trong mach kich thich:
e Ton hao ddng trong day quén kich thich.
e Ton hao trén bién trd diéu chinh trong mach kich tu, vay : pe, = U, ,
trong do : U, dién ap dat 1én mach kt, I, : dong dién kich tu.
T6n hao phu p; :
+ Trong thép: tiI tridng phan b6 khong déu, anh hudng ring ranh.
+ Trong ddng: qua trinh ddi chiéu lam dong thay ddi.,.. 14y 1%P, . .
Phuong trinh can bing dién 4p mdy phat mot chiéu: U= E, - R 1.
Phuicng trinh can bing dién 4p dong co mot chiéu : U= E, + R ..

3. Mady phat mét chiéu
A.MAY PHAT KICH TU POC LAP
Dong dién kich tii I, do ngudn mot chiéu ngoai mdy tao ra, khong phu thudc dong dién
phan ting I. Trén hinh 4.7 1a mach dién tuong duong clia mdy phat dién mot chiéu doc lap.
Céc phuiong trinh cia may phat
mdt chiéu kich tii doc 1ap :

I, R,
[ 1

<

Phuong trinh dién ap :
+ Mach kich tu :
Uy =Ryl
+ Mach phan tng :
E,=U+R,I;
I, =1
Rt =R¢+Rygc;
R, dién tré mach phan ting.

Hinh 4.7 Mach tuong duong cla mdy phdt kich to doéc Iap

a. Pdc tinh khéng tdi : E = f( It ) khi I=0 va n = const

;o R
Luuy cac diém sau :
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e Liic I,= 0 vdn cd mét sdd nhé E,, do ti du ciia 16 thép.
o Trong doagn E,A. sdd E ty I¢1,.

o Trong doan chuyén tiép AB, sdd E
tang chdm hon 1, E B

Bao hoa

Chuyén tiép

e Trong doan bao hoa BC, sdd E ting
khong dang ké.

Diém lam viéc binh thudng clia mdy
nim trén doan chuyén tiép vi néu trén doan
tuyén tinh sdd E s& thay d6i nhiéu theo dong
dién 1, nén dién dp ra clia mdy bi dao dong;

Tuyén tinh

Edli

con trén doan bao hoa dong dién I;16n lam
ting ton hao. Hinh 4.8 Bc tinh khong tai

b. Bdc tinh ngoai : U =f(I), khi n = const va I, = const.

Sut ap do phdn

ling phan ting i

y—

L. Hinh 4.10 B&c tinh diéu chinh

Hinh 4.9 B&c tinh ngodi

e Téac dung fan tng phan tng 1am ti thong ® gidm, kéo theo sdd E, gidm.
e Dién ap roi trong mach phan ung R I, ting.
D6 bién déi dién dp dinh mic clGa mdy phdt : (= 1,,)
Uu,-U
AU g4 % =—2——9m 100 = (5 - 15)% 4.7)
Udm
c. Ddc tinh diéu chinh : |, =f(1) khi U va Q = C'®
Dé giil dién ap may phat khong déi khi tai ting, phai ting dong dién k.tii 1, .

MAY FAT PIEN MOT CHIEU KICH TU SONG SONG

a. Mach dién tuong duong va cdc phuong trinh can béng

[, =L +I ; U=E,; —Ryl;; Ui =R I =RI
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b. Diéu kién ty kich

Quay may phat véi Q khi |

«=0va I, =0.Nhd cé @y, may sé cé sdd Egy, trén dau
cuc clia mdy. Khi mach kich tif dudc ndi véi dau cuic may phat, sé c6 hai trudng hop xay ra :

1. Sdd E, tao ra Iy, I, tao ra @, clng chiéu @ 4,. Tthong cuc ti ® =D, + D4, ting
dan 1én, sdd E ting theo va may tu kich dugc.

2. Néu @, ngudc chiéu, s triét tieu @ 4, may k° tu kich dugc.

Gia st may ty kich duge va I
E=1fy)va E=R,l
buong E = (1)) phu thudc Q; duong E = R, I, phu thudc vao R, va tao vdi truc I, mot
gdc o =arctgR .. Chung cit nhau tai M.

=0, luc d6 E val, nghiém cua hé:

Gi4 thiét giti Q = C*, néu R, ting, dudng thdng cam tiép xuc vdi dic tinh khong tai vng
v6i dién tré t6i han R, ltic d6 dién ap khong on dinh. Néu tiép tyc ting R, mdy s& lam viéc
voi B,

; !
Hinh 4.11 Mach tuong duong L
cba mdy phdt kich tUr song song Hinh 4.12 piéu kién ty kich

Tém lqi diéu kién ty kich la :

1. Phai ¢t du trong hé thong mach tii (may).
2. Tu thong do sdd E,, tao ra cung chiéu tii du.
3. Bién tré mach kich tif R, phai di bé (R, <R,,).
c. Bdc tinh ngoai : U = f(1), khi n = const, R, = const.
Khi tai I ting, dién ap U clia mdy phat kich tif song song giam nhiéu hon may phat kich tu
doc 1ap vi
+ 4nh hudng clia fan ting phan ung va
+ dién ap roi trén R, nhu trong may phat kich tu doc 1ap va thém

+ khi U gidm khién I, va E gidm theo nén U gidm nhiéu hon so véi ktdl. Ta vé chung hai
dic tinh d€ so sanh. Ta thidy AU,, clia may phét kich tii song song cling 16n hon may phat kich
tir doc lap : AU, = (10-20)%

Di€m dic biét clia may phat kich tii song song 1a dong dién tai chi ting dén mot tri s6
nhét dinh I = I, sau dé néu tiép tuc ting tai thi dong dién I khong ting ma gidm nhanh dén tri
s6 I, xac dinh béi tii du trong mdy, diém P. SG di nhu vay 1a do mdy lam viéc trong tinh trang
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khéng bio hoa ting vdi doan thing cla dic tinh tii hda, dong dién I, gidm s& lam cho E va U
gidm réat nhanh. Dién ap U giam nhanh hon dong I, dua lai két qua 1a dong tai I giam dén 1.
Nhu vay su ¢ mdy phat kich tif song song khong gy nguy hiém nhu mdy phat kich ti doc 1ap

. o, Hinh 4.14 b&c tinh diéu chinh
Hinh 4.13 BdJc tinh ngodi cda mdy
phdt mot chiéu . 1. Kich tU doc lap;
2. Kich U song song.

d. Bdc tinh diéu chinh
Dé diéu chinh dién 4p, ta phai diéu chinh dong dién kich tii, dudng dic tinh diéu chinh
clia may phat kich tui song song I, = f(I), khi dién 4p U va téc d6 n khong doi v& trén hinh
30.4.
MAY PHAT PIEN MOT CHIEU KiCH TU HON HOP

a. Mach dién tuong duong phuong trinh can béng

Phuong trinh c4n béng :

I, =l +L I,=1; B,=I,R, +IR, +U

Ui =Ryl =IuRyp +U
Dong 1, tao ra @, néu @ =D+ D : mdy phit kich tii hdn hgp néi thuan, con
® =, — @, : mdy phét kich tii hdn hgp ndi nguge. Sdd trong bicu thic 1a :

Eu- = CED(D = CEn(CDS + (Dl’l)

AU :

Udm

. Idm
Hinh 4.16 Bdc tinh ngodi cia mdy phdét
dién mét chiéu kich ti hén hop. 1. BU
thUa. 2. BU dG 3. BU thiéu 4. Néi nguoc

Hinh 4.15 Mach tuong duong
cUa mdy phdt kich t hdn hgp
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b. Bdc tinh ngodi : U = (1), khi n = const, R, = const.
Goi U, 1a dién ap lic khong tai va U, 1a dién ap day tai.
Taco: U=E;,-R,I;-Ryl va E; =ky(®, +D,)Q

khi dong t4i I ting, dién 4p U thay déi phy thudc vao do 16n cda D, so véi @, tic la phy
thudc vao sé vong day W, cta cudn ktnt. Pic tinh ngoai ctia mfkthh véi :

+ Kich tit hon hop néi thudn : dudng (3) bu thiéu; dudng (2) bu di; dudng (1) bu thua.

+ Kich tir hén hop néi ngigc - dudng (4), do ndi ngude nén tui thong tong gidm nhiéu khi
tai ting nén U gidm rét nhanh.

Udm

Hinh 4.17 Mach tuong duong Hinh 4.18 Déj‘c tinh ngoc‘:j cUa mdy phdat
dién mét chiéu kich tU h6én hop. 1. Bu

cUa mdy phdt kich t hdn hgp f F
thua. 2. BU d0 3. Bu thiéu 4. N6i ngugc

c. B&c tinh diéu chinh

. 3 Dé giti U ddu cuc may phét dién khong déi,
ta phai diéu chinh dong dién kich tt, dudng dic
N tinh diéu chinh clia may pht kich tti hon hop I,
= f(I), khi U va n=C* dugc trinh bay trén hinh
4.14. Trong d6 l1a dudng 1 1a khi ndi thuan bu
thia, duong 2 ndi thuan bu binh thudng va
duong 3- ndi ngudc.

\J

Hinh 4.19 Bdc tinh diéu chinh
cUa mdy phdt dién mét chiéu
kich tU hén hob.

4. Dong co dién mot chiéu
A.PONG CO PIEN MOT CHIEU KICH TU SONG SONG (POC LAP)

a. Mach dién tuong duong va cdc phiiong trinh cdn bdng

Mach dién tuong duong dudc trinh bay trén hinh 4.20; véi cac ky hiéu tuong tu nhu
may phat, ta c6 cdc phuong trinh can bing 13 :

I=1,+1I (4.92)
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I, = v _ Y (4.9b)
Rg +Ryg Ry
E, =U-R,I, =kyQd (4.9¢)
b. Ddic tinh vdn téc theo dong kich tw n=f(I,)).
O L
o na
+ L R,
Rdc
U
qu Rdc: 0
o o L
0 >

Hinh 4.20 Mach tuong duong cta

. N Hinh 4.21 bd&c tinh téc do
dodng co kich tu song song

theo dong kich thich

Dic tinh téc do theo dong kich tii 1a dudng cong n = f(I,,), khi I, = const va U = const.
Theo biéu thiic (4.9¢), n ti 1¢ nghich véi ti thong (1, ); trong khi dé quan he d(1,,)
co dang dudng cong ti hoa B(H). Vay n = f(1,,) cd dang hypebon nhu hinh 4.21. Tt dic
tinh ndy cho thdy, d€ diéu chinh téc d6 dong cd kich tii song song ta diéu chinh dong dién
kich i I,,. Day 1a vu diém dong co mot chiéu so véi dong co xoay chiéu.

c. Bdc tinh co Q= f(M).

Do la dudng cong quan hé Q = f(M), khi I, = const va U = const. Rut I, tti cong thiic (4.9)
va thay vao (4.9),taco :
u R,
Q= — u 5 M (4.10)
kM(D (kM(D)

Néu dién ap U va tii thong @ khong déi thi dic tinh co 1a dudng thdng dé¢ xudng nhu
trinh bay trén hinh 4.22. Moment ting thi téc do gidm rét it, nhu vay dic tinh co cing. Trong
nhiing mdy dién thuc tii thong gidm do phan ting phan ting, nén M hay I, ting lam tdc d6 giam
it hon so vdi trinh bay trén hinh 4.21. Nhu vay, phdn ting phan ung c6 Igi trong viéc diéu
khién téc d6 dong co mot chiéu.

Néu M,= 0 va M= 0 thi I,= 0, dong co quay vdi
U
ky®@
Luc khong tai dong co cling phai 14y I, dé bu

toc do khong tai ly tudng : Q, =

vao Py, va quay véi Q, < Q, mot it :
_ U _RUIO

~Q
0 qu) 1

Hinh 4.22 D&c tinh co cla ddong co kich tU song song
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Tt cong thiic (4.10), ta thiy d€ diéu chinh téc do dong co mét chiéu c6 ba phucng phép :
1. Diéu chinh dién ap U dit vao mach phan ting U.

2. Diéu chinh i thong ®.

3. Diéu chinh dién tr§ phu méc ndi tiép vSi mach phan ting.

Tom lai, téc d clia dong co dién mot chiéu ting khi U va ® ting hay dién tré phy gidm,
diéu d¢ sé dé cap sau.

B. PONG CO PIEN MOT CHIEU NOI TIEP (série)
a. Mach dién tuong diiong va cac phuong trinh

Pong co kich ti ndi tiép cé cudn
kich tif mic ndi tiép vdi cudn day phan
tng. Vi dong kich ti bang dong dién
phan Ung nén cudn kich ti cé tiét dién
16n, it vong day va dién tré nhd. Mach
dién tuong duong trinh bay trén hinh
4.23, véi R, 1a dién tré clia day quin
Hinh 4.23 Mach tuong duong kich tti ndi tiép.
cua dong co kich tii song song

Céc phuong trinh can bang 12 :
=1 =1, @.11)
E,=U-(R, +R)l, =k ®n 4.12)
Chi y : O day dong dién [, vatuthong ®(I,) phy thudc tai cia dong co.
b. Ddc tinh cd Q= f(M).

A Q)
Do la dudng cong quan hé¢ QQ = f(M) khi dién ap U =
const.
Theo cong thuc (4.4) va ® =kgl,, taco:
M =k kol (4.13)
Khi I, nhé, tif bidu thiic (4.10) va (4.13), ta ¢6 :
1 R,+R
=Y L RetRi sy
Jkuke VM kyke
A
Q=——--B (4.14b)
VM Hinh 4.24 b&c tinh c0a déng co

A A% i 7 aa , , Loz kich tU song song
Vay déc tinh co cua dong co kich thich ndi ti€p co dang

hypebon (hinh 4.33). Khi tdc do Q = 0 moment khéi dong M, clia dong co kich thich néi tiép
c6 gia tri rat 16n. Khi tai gidm nhiéu, I, nhd, ® nhd, dong co s& quay rat nhanh. Dic biét lic
dong co khong tai, dong dién I, = I, rat nhd khién tdc do qud 16n, rat nguy hiém. Vi vy cén
phai van hanh dong co kich tui ndi tiép sao cho tinh trang khéi dongkhong tai hodc lam viéc
khong tai khong xdy ra; va cling can tranh dong co 1am viéc qué non tai.
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Khi I, 16n, mach tu bao hoa, t thong @ (I,) taing chadm hon nghia la @ (1) < keI, nén
dic tinh & trén hypebon do.

C. PONG CO PIEN MOT CHIEU KiCH TU'HON HOP
a) Mach dién tuong duong va cdc phiuong trinh
Gibng mdy phat kich tii hon hgp, trén mdi cuc tii mang hai ddy quan kich tii : song song
6 dién tré R ; ndi tiép cé dién tr6 R ..
Tt hinh 4.25, ta viét dugc cac phuong trinh lam viéc la:
I=1,+L;1I,=1; (4.15a)
E, =U-R, [, =R I, =U-(Ry, +Ry Iy (4.15b)

Hinh 4.25 Mach tiong duong
cta dong co kich tii hén hgp

b) Ddc tinh co (toc do - Moment) Q2 = f{M).

D6 1a dudng cong quan hé Q = f(M) khi dién d4p U = const va dién tré diéu chinh R,
=const.

w dQ
dm s\\

ol lye]

0
SR

chm

M[im (In‘dm) M(Iu)
Hinh 4.27 b&c tinh co cla déng
ca dién mot chiéu kich tU song
song vai cac |, khdc nhau

Hinh 4.26 Cdc d&c tinh cOa déng co mét chiéu.
(1) song song ; (2) néi tiép ; (3) hdn hop cong ; (4) hén
hop tru.

Biét dugc quan h¢ @, =f(I), tr (4.35) va (4.36), tacd :
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~ U _ (Ry+R M
ky(@,£®,) k2 (D, +D,)>

(4.17)

Pay chinh 1a phuong trinh thong s6 cia dudng cong dic tinh c¢o dong ¢ mot chiéu
(hinh 4.26).

D. PIEU CHINH TOC PO PONG CG PIEN MOT CHIEU

Dic tinh co cla cac loai dong co mot chiéu trinh bay trén hinh 4.27, con phu tai khac
nhau yéu ciu téc do khac nhau. Vi vay dé phu hop vdi tai cAn phai diéu chinh téc do dong co
Iuc ¢ tai.

Tt cong thic (4.17), ta viét lai nhu sau

U Ry +R, +R M
ky(@,2®) K2 (D, D, )>

(4.18)

Trong dd, R, : dién trd phu méc vao mach phan tng.
Ta c6 cdc phuong phap diéu chinh tdc d6 nhu sau :
+ Diéu chinh téc do bing cach thay doi tui thong @ .
+ Diéu chinh tdc do bing cach thay d6i dién 4p U.
+ Diéu chinh tdc do bing cich thay ddi di¢n tr phu R,

boéng co kich tU song song (déc 1ap)

a) Diéu chinh téc do bing cdch thay doi ti thong ®©

Néu thay d6i @, bing céch thay déi R,, dé thay déi I, (hinh 4.20) thi Ung vdi cdc tri s6
khéc nhau cua Ry, ta ¢6 céc ddc tinh co nhu hinh 4.27. Céc dudng dic tinh nay c¢6 Q >Q

odm »

va s€ giao nhau trén truc hoanh khi Q=0 :

[, =— (4.19)

Do diéu kién d6i chiéu, cac dong co thong dung hién nay c6 thé diéu chinh téc do quay
bing phuong phdp nay trong gidi han 1:2. Cling c¢6 thé sin xuit dong co ¢d gidi han diéu
chinh 1:5, thim chi 1:8.

b) Diéu chinh t6c d¢ bdng cdch thay déi dién dp U

Can hai ngudn: mot ngudn cé thé diéu chinh dién ap duce d€ néi v6i mach phan ting
va mot ngudn khdc ndi véi mach kich tii. Hé thong T-D (Thyristor - DPong ¢d) nhu trinh bay
(hinh 539). dang st dung phd bién. Bo bién d6i A va B dugc ndi song song ngudc, trong dé
bd B dugc dung khi cin d6i chiéu quay dong co.

Khi thay doi U, ho dic tinh cd trinh bay trén hinh 4.40. Dudng 1 ting véi U, dudng 3 va
2 ung véi Uy < U, < Uy, con dudng 4 ung véi U, > Uy,.
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An A O

QoA

o \:\4
.,
Qo3 \ 2

3

1 Rp3
0 : > 0 : >
Mdm (Ilidm) M(Iu) Mdm (Ilfdm) M(IU)
Hinh 4.28 Ddc tinh co (téc do) Hinh 4.29 bac tinh co (téc dd)
cla dong ca dién mot chiéu kich cla déng co dién mot chiéu kich tu
tU doéc Iap vdi cdc U khdc nhau ' song song véi cdc R, khdc nhau

¢) Diéu chinh téc do bdng cdch thay doi dién tré phu R,

Mic thém R, vao mach phan ung (hinh 4.36), ta thdy téc do dong co gidm. Ta c6 ho dic
tinh ¢o Ung vdi cdc tri s6 khac nhau cla R,, trong d6 R, = 0 la dic tinh co ty nhién. Ta thay
néu R, cang I6n ddc tinh co cang déc, tic dic tinh co cang mém, nghia 1a tdc do sé thay doi
nhiéu khi tai thay déi.

IIL. CAC THIET BI THI NGHIEM :
Xem bang cac dung cu é phu luc C d€ biét cac dung cu cén thiét cho bai thi nghiém.

I11. NOI DUNG THI NGHIEM :

Thiét 1ap thiét bi :
e Cai cac Module nguén dién, Giao dién thu thap di liéu va may dién mot
chiéu trong hé théng EMS.
e DAI LOW POWER INPUTS dudc ndi véi ngudn cung cip chinh, dit cong
tdc ngudén AC-24V 6 vi tri I (ON) va cap det ctia may tinh dudc ndi véi DAL
e Hién thi ing dung Metering, chon File cAu hinh DCMOTOR1.CFG.

1. PO PIEN TRG MOT CHIEU CUA MACH PHAN UNG VA MACH KIiCH
THICH.

S @6 thi nghiém hinh 4.30.

+ St dung ngudn cung cip 1a ngudn dién mot 11

chiéu (DC) diéu chinh dugc tit 0-220V.

+ Trén cta s6 Metering chuyén sang ché do do /Z E
4 E

dong dién va dién ap mot chiéu DC.

+ Dung ngudn dién mot chiéu dau 7-N, Voénké
El va Ampeké 11 ddu ndi véi cac cudn diy cia diy >
quin phin ing nhu hinh 1 d€ do Ry, va sau d6 cho day
quén kich thich song song (Shunt) dé do R,. Hinh 4-30
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+ Bat ngudn, xoay num diéu chinh ting din dién 4p dit vao hai diu day quin dé dién
4p bang 0.25, 0.50, 0.75, 1.0U,,, déi vdi day quan kich ti va dong dién bing 0.1, 0.2, 0.3,
0.41,_dodi véi day quan phan tng.

+ Ghi lai céc tri s6 do dugc trén cac ctia s6 do E1 va I1 vao mdy tinh bing cach dua
con tré chudt dén nit record data. Sau khi do hét cac cudén day, mé bang sé liéu ghi vao
bang 1.

+ T4t ngudn, xoay nim diéu chinh dién 4p vé vi tri min, thao gd cac day ndi.

Bing 1
Mach kich tu
I1(A)
E1(V)
Mach phan ting
I1(A)
E1(V)

2. THI NGHIEM MAY FAT PIEN MOT CHIEU.

a) Mady fat dién mét chiéu kich ti doc lap:
So dd thi nghiém nhu hinh vé :

+
> 11
+ 1 I,
+
_Z T Prime L
7— Mover | El R,
2 K
+
— 12 5
I
— KT

Hinh 4.31 : So db thi nghiém khéng tai va cé 18i mdy phdt mét chiéu

e Thi nghiém ldy diic tinh khong tai:(hinh4.31)
Trinh tu tién hanh nhu'sau:

+ Bién tré diéu chinh Ry, d€ & vi tri I6n nhat (1000Q).

+ Cong tic MODE dé vi tri Prime Mover.

+ Cong tic DISPLAY dé vi tri Speed (n).
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Bing 2

Khong tai (I1 = 0)

2A) | 0

E1(V)

C6 tai (12 = A)

1A | 0

E1(V)

Thanh 1ap dic tinh diéu chinh

12(A)

11(V)

+ H4 K, bat ngudn va diéu chinh d€ ting din dién 4p U dic vao dong co so cap (Pime
mover) dat dén tdc d6 n = n,, cia may phat dién mot chiéu.

+ Diéu chinh R,, dé ting dong dién kich tti cho dén khi dién ap dau cuc FM bing
1.2U,,,. trong qua trinh ting I, dua con trd chudt dén mit record data, nhip chudt dé ghi két
qua vao mdy tinh. Sau dé mé bang s lidu do dugc ghi vao bang 2 (hoic dung mdy in d€ in
bang sé liéu).

e Thi nghiém c¢ tai: (hinh 4.31)

Trinh tu’'tién hanh nhi'sau :

+ Lam giéng nhu thi nghiém khong tai dé thanh 1ap dién 4p, nhung chi bing U, .

+ Pong K d€ ting dan tai cho dén khi tai dinh mic, trong qud trinh ting tai néu dién ap
sut thi phai ting dong dién kich tii ¢ U = U,,.. Trong qua trinh ting tai néu téc do n gidm thi
phai diéu chinh d€ n =n,,. Sau dé gidm dan tai, trong qua gidm tai dua con trd chudt dén nut
record data, nhip chudt dé ghi két qua do dugc vao may tinh. Sau dé mé bang sé liéu do
dugdc ghi vao bang 2.

e Thanh lap dic tinh diéu chinh: (hinh 4.31)

Trinh tu tién hanh nhursau :

+ Lam gidng nhu thi nghiém khong tai d€ thanh 1ap dién ap, nhung chi biang U, .

+ Déng K d€ ting dan tai. M&i 14n ting tai, néu dién ap U va tdc do n gidm thi phai diéu
chinh dong dién kich tii d& giti U va n bing dinh midc. Sau d6 dua con tré chudt dén nuit
record data, nhip chuot dé ghi két qua do dudc vao may tinh. M bang sé liéu do dudc ghi
vao bang 2.

b) May fat dién mot chiéu kich tw song song:

So d6 thi nghiém nhu hinh 4.32:
e Thi nghiém Khéng tai:(hinh 4.32)
Trinh tu'tién hanh nhu' sau:

+ D& bién trd diéu chinh Ry, 6 vi tri 16n nhét (10002).

+ Hé K, bat ngudn va diéu chinh d€ ting dan dién ap U dic vao dong co so cdp dén
dat toc d6 n =n,, cia FM.

+ Giam R, d€ ting dong dién kich thich cho dén khi dién 4p ddu cuc FM bing 1.2U,_.
trong qua trinh ting i, dua con tré chudt dén nit record data, nhdp chuot dé ghi két qua do
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dudc vao may tinh. Sau dé mé bang sé liéu do dudc ghi vao bang 3 (hodc dung mdy in dé in
bang sé liéu).

I
> ! - I1T
+v It
+ 1 v
|: +
T Prime 5
— i El
//—Z li Mover, ? KT R,
6
) 7
Rdc K
8

Hinh 4.32: So dé thi nghiem MFMC kich thich song song

e Thi nghiém c¢ tai: (hinh 4.32)
Trinh tu’' tién hanh nhu'sau :
+ Lam gidng nhu thi nghiém khong tai d& thanh 1ap dién ap.
+Déng K d€ ting din tai cho dén khi tai dinh muic. Trong qu4 trinh ting tai, dua con trd
chuot dén nit record data, nhip chudt dé ghi két qua do dugc vao may tinh. Trong qua trinh
ting tai néu tdc do n gidm thi phai diéu chinh dién 4p € n = n,,, .Sau dé md bang sé liéu do
dugc ghi vao bang 3 (hodc dung may in dé in bang s liéu).
e Thanh lip dic tinh diéu chinh: (hinh 4.32)
Trinh tu’'tién hanh nhi'sau :
+ Lam giéng nhu thi nghiém khong tai d€ thanh 1ap dién ap, nhung chi bing U, .
+ Ddng K d€ ting dén tai. M&i 14n ting tai, néu dién ap U va tdc do n gidm thi phai diéu
chinh d€ gi U va n bing dinh muc. Sau d6 dua con tré chudt dén nut record data, nhip
chuot d€ ghi két qua do dudc vao may tinh. M bang s liéu do dudc ghi vao bang 3

Bing 3

Khong tai (I1 = 0)

I=12A) | 0

U=E1(V)

C4 tai

I=12(A)

I=11(A) | 0

U=E1(V)

Thanh lap dic tinh diéu chinh

1=12(A)

U=E1(V)




Thi nghiém May dién Trang 40

¢) May fat dién mét chiéu kich tw hén hep:
So d6 thi nghiém nhu hinh 4.33 va 4.34 :
e Thi nghiém c6 t3i : (hinh 4.3, ndi thuin)

Trinh tu tién hanh nhursau :

3 KTInt 4 I
A

V+

I

+v It

e
|
Z]=]
<7
< 3
I
N
o
~

Hinh 4.33a: So dé thi nghiem MFMC kich thich hdn hop néi thuan

KTnt 1
4 A3 1|
+v It
- ] v
+
E Prime L5 El R
A l{ Mover/ KTss !
6
) 7
R
dc K
8 +

Hinh 4.34: So d& thi nghiém MFMC kich thich hén hop néi nguoc

+ Lam gidng nhu thi nghiém khong tai trén dé thanh 1ap dién 4p.

+ Déng K dé ting din tai cho dén khi tai dinh muic. Trong qu4 trinh ting tai, dua con trd
chudt dén nut record data, nhip chudt dé ghi két qua do dudc vao may tinh. Trong qué trinh
ting tai néu n giam thi phai diéu chinh dién 4p d€ n = n,,, .Sau dé md bang s lidu do dugc
ghi vao bang 4 (hoic dung mdy in dé in bang sé lidu).

e Thi nghiém c6 tii : (hinh 4.34) ndi ngugc)

Trinh tu tién hanh nhursau :
+ Lam gidng nhu thi nghiém khong tai trén dé thanh 1ap dién 4p.
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+ Déng K dé ting din tai cho dén khi ti dinh muc. Trong qua trinh ting tai, dua con trd
chuot dén nit record data, nhip chudt dé ghi két qua do dugc vao may tinh. Trong qua trinh
ting tai néu n gidm thi phai diéu chinh dién 4p d€ n = n,_ .Sau dé mé bang s lidu do dugc
ghi vao bang 4.

Bing 4
N6i thuan (hinh 4a)
i=12(A)
1=11(A) 0
U=E1(V)
N&i ngudc (hinh 4b)
i=12(A)
[=11(A) 0
U=E1(V)

3. THI NGHIEM PONG CG PIEN MOT CHIEU.
a) LAy dic tinh co ddng co mot chiéu KT doc lap
So do ndi day thi nghiém hinh 4.35

Trinh tu’'tién hanh nhu'sau :

+ D& bién trd diéu chinh Ry, & vi tri max.(1000).

+ Cong tit MODE dé vi tri Dinamoteur.

+ Cong tit DISPLAY dé vi tri Speed (N ).

+ Cong tit Load control mode dé vi tri MAN va xoay mum diéu chinh vé vi tri min.

A+

P N 0
7 * """" 0

Hinh 4.35 So dd thi nghiém 14y d&c tinh co déng co mét chiéu KT doc 1ép
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+ M§ clia s6 do momen va tdc do dé ghi sé liéu.

+ Ddéng ngudn ting dan dién dp dit vao phan ting dong co U = U,,. Diéu chinh dong
dién kich tii d&€ n = 1,05n,,, (Khoang 1575vg/ph). Sau dé xoay mum diéu chinh Load control
dé€ ting momen. Trong qua trinh ting tai, dua con tré chudt dén nut record data, nhip chudt
dé ghi két qua do dugc vao may tinh. Sau dé md bang sé liéu do dudc ghi vao bang 4.

Bing 5

Dic tinh co

N(Vg/ph)

T(N.m) 0

11(A)

E1(V)

b) Piéu chinh téc d6 ddng co mét chiéu Kich Tw doc lap
e Thay déi tii théng: (So dd thi nghiém hinh 4.35)

Trinh tu’'tién hanh nhu'sau :
+ Lam nhu thi nghiém 14y dic tinh co. Sau d6 thay déi dong dién kich tui va lam lai
nhu trén. Liy khoang 3 gifa tri dong kich tii. Sau d6 md bang sé liéu do dudc ghi vao bang 6.

Bing 6
Dic tinh co khi i, = A
N(Vg/ph)
T(N.m) 0
Ddc tinh co khi i, = A
N(Vg/ph)
T(N.m) 0

e Thay ddi dién dp dit vao mach phan ing: (S¢ dé thi nghiém hinh 4.35)
Trinh tu’'tién hanh nhu'sau :
+ Lam nhu thi nghiém 14y dic tinh co. Sau d6 thay ddi dién 4p dic vao mach phén ting

va lam lai nhu trén. LAy khoang 3 gia tri dién ap dic vao mach phin ting. Sau dé md bang sé
liéu do dugc ghi vao bang 7.

Bing 7
Dac tinh co khi U = \Y
N(Vg/ph)
T(N.m) 0
Dic tinh co khi U = \Y
N(Vg/ph)
T(N.m) 0

S6 lieu Dong co Mot chiéu va May phat Mot chiéu :
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IV. BAO CAO THI NGHIEM

Tui cac s6 liéu bang 1, tinh dién tr cta cac cudn day theo cong thic sau:
R _Up R _Ru+Rp +Rz+Ry

1= th =

I 4

Tui s6 lidu bang 2, 3 do dudc vé cdc dic tinh clla mdy phat dién. Nhan xét cac dudng

dic thinh d6 va so sanh vdi dang ly thuyét da hoc.
Tinh do bién doi dién 4p dinh mic mdy phat mot chiéu KT doc 1ap:

AUy, % = E=Yam 109

U dm

Tui s6 liéu bang 4 vé cdc dudng dic tinh ngoai clia may phét dién kich tii hon hop ndi
thuan va ndi ngugdc cung chung trén mot hé truc toa do. Nhan xét cac dudng dic thinh
d6 va so sanh véi dang ly thuyét da hoc.
Tt s6 liéu bang 5 do dugc vé dic tinh co va tui s liéu bang 6, 7 két hop vdi bang 5 vé
ho dic tinh co cla dong co dién mot chidu khi thay doi ti thong va thay déi dién 4p
dua vao mach phan ung. Nhan xét cac dudng dic thinh dé va so sanh vdi dang ly
thuyét da hoc.
Trén co sé so liéu bang 5, tinh va vé dic tinh hiéu suét cau dong co.
Khi khong tai: Cong suét tong dua vao may ké ca ton hao dong:

Ptg = Ul =Pg, +Pg, + Py + P
Trong d6: Pge + Py =Py —Pg, v6i P, = R,I? Va P, = ton hao phu khong dang ké

V. CAU HOI KIEM TRA

1. Muyc dich thi nghiém.

2. Phan biét cac so dé ddu ndi kich thich doc 14p, song song va hén hgp.
3.

4. Cach xac dinh cdc thong s6 may.

4.

Y nghia cta cdc dudng dic tinh mdy.

Cach tao File cAu hinh, bang s liéu, luu s6 liéu va vé dd thi trong phin mém Lab -

Volt.
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	d. Âàûc tênh âiãöu chènh 
	MAÏY PHAÏT ÂIÃÛN MÄÜT CHIÃÖU KÊCH TÆÌ HÄØN HÅÜP 
	a. Maûch âiãûn tæång âæång phæång trçnh cán bàòng  
	A. ÂÄÜNG CÅ ÂIÃÛN MÄÜT CHIÃÖU KÊCH TÆÌ SONG SONG (ÂÄÜC LÁÛP) 



	Âàûc tênh cå cuía caïc loaûi âäüng cå mäüt chiãöu trçnh baìy trãn hçnh 4.27, coìn phuû taíi khaïc nhau yãu cáöu täúc âäü khaïc nhau. Vç váûy âãø phuì håüp våïi taíi cáön phaíi âiãöu chènh täúc âäü âäüng cå luïc coï taíi.  
	Tæì cäng thæïc (4.17), ta viãút laûi nhæ sau : 
	Ta coï caïc phæång phaïp âiãöu chènh täúc âäü nhæ sau : 


	 
	Hçnh 4.31 : Så âäö thê nghiãûm khäng taíi vaì coï taíi maïy phaït mäüt chiãöu 
	 
	  
	 
	        
	 


	V. CÁU HOÍI KIÃØM TRA 


