Giao trinh Trang Bi Dién

Chwong 2
MOT SO SO PO PIEU KHIEN PONG CO CO BAN

2.1 CAC SO PO PIEU KHIEN PONG CO KHONG PONG BQ ROTOR
LONG SOC
2.1.1 Pi¢u khién khéi dong true tiép khong dio chiéu quay
(Mach diéu khién & 1 vi tri)
- Khéi dong dong co:
DPoéng CB, nhan nit M, cudn day Contactor K(5-4) s& c6 dién (mach 1-3-5- cudn K-
5-4) dong 3 tiép diém chinh (K;; — K; 3) bén mach dong lyc cap ngudn 3 pha vao dong
co. Tiép diém K, 4 (3-5) dong dé duy tri dong dién cho cudn ddy Contactor K khi ta
budng tay khoi nat nhan M.
- Dirng dong co:
Nhén nat dirng D (1-3), cudn day Contactor K mat dién 1am mo 3 tiép diém chinh
cua Contactor K cét dién dé dong co dung lai.
- Bao vé ngén mach cho mach dong luc bé“mg CB, bao vé ngén mach cho mach

diéu khién bang CB;, bdo vé qua tai cho dong co bang role nhi¢t RN.

a. Mach diéu khi€n ¢ 1 vi tri b. Mach déng lu'c c. Mach thi céng
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Hinh 2.1: Mach dién khéi dong truc tiép khong dao chiéu.
2.1.2 Piéu khién dong co dio chiéu quay

2.1.2.1 Piéu khién c6 dao chiéu quay trwe tiép
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Trong cac may cong nghiép, nhiéu dong co cd nhu ciu phai quay duoc 2 chiéu.
Mubn khong ché dong co dién nay ta phai dung 2 Contactor: T dé dong co quay thuan, N
dé dong co quay nguoc. Nat nhidn Mt dé dong co quay thuan, My str dung khi dong co
quay nguoc. Pay 14 2 nat nhan kép, hinh 2.1.

- Chay may chiéu thuén:

Sau khi dong CB, nhan nit My, cudn ddy Contactor T (9-4) s& c¢6 dién (mach 1-3-5-
7-9 — cudn T-9-4) ¢ dién. Céc tiép diém chinh ctia Contactor T bén mach dong luc (Ty4
— Ty3) dong lai dé cap dién 3 pha vao cho dong co quay thuin, dong thoi cac tiép diém
phu Ty 4(3-5) dong lai dé tu duy tri (budng tay khoi Mt dong co van tiép tuc quay), tiép
diém T15(13 -15) mo ra dé cAm khong cho cudn day Contactor N lam viéc khi T da lam
viéc.
a. Mach déng hyc. b. S¢ d6 thi c6ng mach déng lhuc
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¢. Mach diéu khién ddo chiéu quay truc ti€p.
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Hinh 2 .2: Mach dién diéu khién va dong luc c6 dao chiéu truc tiép.

- Chay may theo chiéu nguoc:
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Nhén nit My, cuén diy Contactor N(15-4) s& c¢6 dién (mach 1-3-11-13-15-cudén N-
15-4). Cac tiép diém chinh ctia N bén mach dong luc (Ny; — Ny 3) dong lai (2 pha A-B da
dao cho nhau) dé cap dién 3 pha vao cho dong co quay nguoc, dong thoi cac tiép diém
phu Ny, (11-13) dong lai dé tu duy tri, tiép diém N15(7-9) mo ra dé cAm cuodn day

Contactor T lam viéc khi N da lam viéc.
- Dirng may:

Nhin nat D, cudn day Contactor T (hodc N) mat dién cac tiép diém chinh cua
contactor mo ra cat dién dé dong co dung lai.
- Lién dong va bao vé:
Khoa lién dong (khoa chéo) N;5(7-9) va T15(13-15) khong cho T va N lam viéc
d6ng thoi tranh ngan mach ngudn dién.
Bao vé ngén mach cho mach dong luc béng CB, bao vé ngén mach cho mach diéu

khién bang CByp, bao v€ qua tai cho dong co bang role nhiét RN.
2.1.2.2 Piéu khién co dao chiéu quay gian tiép

Mach dong luc diéu khién c6 dao chiéu gian tiép twong tv mach dong luc c6 dao

chiéu truc tiép, chi khac nhau mach diéu khién. Mach diéu khién hinh 2.3.
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Hinh 2.3: Mach diéu khién déo chiéu quay gian tiép (dirng trudc khi dao chiéu)

- Chay may chiéu thuén:

Sau khi déng CB, nhin nat My, cudn day Contactor T s€ c6 dién (mach 1-3-5-7—
cudn T-7-4) c¢6 dién. C4c tiép diém chinh cua Contactor T bén mach dong luc (T1 1 — Ti3)
dong lai dé cdp dién 3 pha vao cho dong co quay thuin, dong thoi cac tiép diém phu
T1.4(3-5) dong lai dé ty duy tri (budng tay khoi M dong co van tiép tuc quay), tiép diém

T15(13-15) mdra dé cAm khong cho cudn day Contactor N lam viéc khi T da lam viéc.
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- Chay may theo chiéu nguoc:

Trude khi chay may theo nghich phai nhan nat dirng D(1-3), Sau d6 méi nhan nuat

My dugc. Nhin nat My, cudn didy Contactor N(11-4) s& c¢6 dién (mach 1-3-9-11-cudn N-
11-4). Céc tiép diém chinh cua N bén mach dong luc (N1 — Ny 3) dong lai (2 pha A-B da
dao cho nhau) dé cap dién 3 pha vao cho dong co quay nguoc, dong thoi cac tiép diém
phu Ny, (11-13) déng lai dé ty duy tri, tiép diém N;5(7-9) mo ra dé cdm cudn day
Contactor T lam viéc khi N da lam viéc.
2.1.3. Piéu khién khéi dong qua dién tré phu hoic cudn khang

Do dién ap sut trén di€n tro, dién khang nén dién ap khoi dong trén dau cuc dong co
dién U’ s€ nho hon di€n 4ap lwdi U. Goi dong dién khoi dong va mémen khdi dong khi
khéi dong truc tiép I va My, sau khi thém dién tr¢d, dién khang vao dong dién khdi dong
conlai Iy = k.l trong d6 k<1. Néu cho rang khi ha dién ap khoi dong, tham sb cua
may dién van gilt khong ddi thi dong dién khoi dong nhd di, dién ap dau cuc dong co
dién sé la U’k = k.Ugk. Vi mémen khoi dong ti 1€ véi binh phwong cta dién ap nén luc do
momen khoi dong s& bang M’k =k%My

U'u diém: La thiét bi don gian

Nhwoe diém: Khi giam dong dién khoi dong thi mémen khoi dong ciing giam xudng

binh phojong lan.

Ry
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Dbi v6i nhitng dong co ¢ cong suat 1on, dé han ché dong dién mé may, ta c6 thé
dau Stator qua dién tré phu (hinh 2.4a) qua dién khang (hinh 2.4b) theo cac so dd mo
may ddi xting. Ciing c6 thé sir dung 1 dién tré phu ddu vao 1 pha cua Stator (goi 1a mé
méy khong ddi xirng)

Sau khi m& may xong, ta mé&i ndi tit dién trd phy, dién khang. Mach dién diéu
khién c6 thé dung chung mot so d6 (hinh 2.4d). Cu thé trong so d6 contactor K; dung dé
m¢& may va contactor K, dé 1am viéc, role thoi gian Ry, dé thuc hién mo may tu dong.

Pé khoi dong dong co ta dong CB r6i nhan nat M(3-5). Role trung gian Ry(5-4),
contactor K;(9-4) c6 dién (mach 1-3-5 -cudn Ry5-4, 1-3-5-7-9-cudn K;-9-4 ) s€ dong cac
tiép dong luc chinh (K1 — Ky 3) ctia contactor K; & mach dong luc dé dong co khoi dong
qua R hoic L, tiép diém Ry (3-5) dong lai dé duy tri mach dién. Role thoi gian cudn
R(5-4) ciing c¢6 dién sau mot thoi gian duy tri nhit dinh tiép diém thudng mé dong
cham Ry, (5-7) mo ra va tiép diém thuong hd dong cham Ryy(5-11) dong lai, cudn diy Ky
mét dién, mé cac tiép diém dong luc dong luc chinh (Ky; — Ky3) loai R hoac L va cép
dién cho cudn day K,(13-4) (mach 1-3-5-11-13-cudn K,-13-4), tiép diém thuong hé dong
luc dong luc chinh (K, 1 — Kj3) cta contactor K, dong lai, dua dién 3pha truc tiép vao
d6ng co, qua trinh md may két thuc. Pong co chuyén sang ché d6 1am viéc 6n dinh.

Durng dong co:

Nhan nat dirng D (1-3), cudn day role trung gian Ry(5-4), contactor K,(13-4) mat
dién 1am mo 3 tiép diém chinh ctia contactor K, cat dién dé dong co ding lai.

- Bao v¢ ngén mach cho mach dong luc béng CB, bao vé ngén mach cho mach
diéu khién bang CBy;, bao vé qua tai cho dong co bang role nhiét RN.
2.1.4 Piéu khién khéi dong qua bién ap tw ngiu
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So dd luc khéi dong nhw hinh 2.5a, trong d6 13 T 13 bién ap tu ngiu, bén cao ap ndi
voi lwdi dién, bén ha ap ndi véi dong co dién, sau khi khoi dong xong thi cit T ra (bang
contactor K ,). Goi ti s6 bién di ciia may bién ap tu ngau la Ky (Ky<1) thi Uk = K*U,
dong dién khéi1 dong va mémen khéi dong cua dong co dién s€ 1a:

I’K = KT*IK va M,K: KTZ*MK

Goi dong dién lay tir lw6i vao 1a I (dong dién so cip ciia may bién ap tu ngiu) thi
dong dién d6 bang I = K1*lx = Kt2* I’k

Uu diém: So véi phwong phép trén ta thiy, khi ta chon Kt = 0,6 thi mémen mé may
van bang M’k = 0,36.My nhung dong dién khoi dong 1ay tir lwdi dién vao nho hon nhiéu:
| = 0,36.1x, nguoc lai khi ta lay tir lwdi vao mot dong dién khoi dong bang dong dién
khéi dong ctia phwong phap trén thi phwong phap nay ta c6 moémen khoi dong 16n hon.

D6 13 wu diém ctia phwong phap dung bién ap ty ngiu ha thip dién ap khai dong.
Nhwoe diém:

- M@&men cd cac budce nhay do su chuyén doi giita cac dién ap.

Chi c6 thé mdt so lwong cac dién ap do d6 dan dén su chon lua cic dong dién

khong t6i wu.

- Khong c6 kha ning cung cap mot dién ap khai dong co hidu qua dbi véi tai trong
thay doi.

- Trong mdt s6 diéu kién khoi dong dac bict gia thanh cua by khdi dong thuwong rat

Cao.

18



Giao trinh Trang Bi Dién

a. Mach déng luc b. So d6 thi c6ng mach déng luc
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D61 véi nhitng dong co c6 cong sudt lon, d€ han ché dong dién md may, ta cd thé

d4u Stator qua may bién 4p tu ngiu hinh 2.5a.
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Sau khi md may xong, ta méi loai may bién 4p ty ngau. Mach dién diéu khién co
thé hinh 2.5d. Cu thé trong so do contactor K, dung dé mé may va contactor K3 dé lam
vi€c, role thot gian Ry, dé thuc hién mo may tu dong.

Pé khoi dong dong co ta dong CB r6i nhan nat M(3-5). Role trung gian Ry(5-4),
contactor Kj(9-4) c6 dién (mach 1-3-5 -cudn Ry5-4, 1-3-5-7-9-cudn K;,-9-4 ) sé dong
cac tiép dong luc chinh (Ky; — Ky 3, Ky1 — K33 ) & mach dong luc dé dong co khoi dong
qua may bién ap tu ngau, tiép diém Ry, (3-5) dong lai dé duy tri mach dién. Role thoi gian
cudn Ryy(5-4) ciing c6 dién sau mot thoi gian duy tri nhat dinh tiép diém thuong mé dong
chdm Ry, (5-7) mé ra va tiép diém thuong hd dong chdm Ry(5-11) dong lai, cudn day
Ky, mat dién, mo cac tiép diém dong luc dong luc chinh (Ky; — Kys, Koq — Kzg ) loai
may bién 4p tu ngiu va cip dién cho cudn diy Ks(15-4) (mach 1-3-5-11-13-15-cudn Ky-
15-4), tiép diém thuong ho dong luc dong luc chinh (K3, — Kgs) ciia contactor K dong
lai, dua dién 3pha truc tiép vao dong co, qua trinh m& may két thuc. bong co chuyén
sang ché do 1am viéc 6n dinh.

Durng dong co:

Nhan nat ding D (1-3), cudn day role trung gian Ry(5-4), contactor K3(15-4) mat
dién lam mo 3 tiép diém chinh cua contactor Ks cat dién dé dong co dung lai.

Bao vé ngén mach cho mach dong luc béng CB, bao vé ngén mach cho mach diéu
khién bang CByp bdo v€ qua tai cho dong co bang role nhiét RN,
2.1.5 Diéu khién khéi dong chuyén déi ndi Y/A

Pé giam nho dong dién mé may, khi khéi dong ta ndi day quan Stator thanh hinh Y,

sau mot thoi gian tdc dong, cudn day Stator dugc chuyén sang d4u A dinh muc hinh 2.6.

Phuwong phap khéi dong bang doi ndi sao tam giac (Y/A) thich ng véi nhitng may
lam viéc binh thwong ddu tam giac. Khi khoi dong ta doi thanh Y, nhw vay dién ap dua
vao mdi pha chi con U/v/3. Sau khi may da chay, ddi thanh d4u tam gidc A.

U
UKp=%

I , :
IKp=ﬁ; MK=?K

Theo phwong phap (Y/A) thi khi diy quan dau Y dién ap pha trén day la:
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Khi day I, = Iy (khi 4y Uxp= U=Ujq va I = lx,) cho nén khi khéi dong dau Y.

Thi dong dién bang 1 = I’ kp= IKp/\/§ = lx/3 nghia 1a dong di€én va momen khdi1 dong
déu bang (1/3) moémen khoi dong truc tiép. Trén thuc té trwong hop nay ciing nhw ding

mot may bién ap ty ngau dé khoi dong ma ti sé bién doi dién ap K1=1/3.

Trong c&c phwong phap ha dién ap khai dong noi trén, phwong phap khoi dong (Y/A)
la twong dbi don gian nén dwoc dung rong rii ddi véi cac dong co khi lam viéc dau tam
giac.

Uu diém: Twong d6i don gidn nén dwoc s dung rong rii véi nhitng dong co dién

dau tam giéc.
Nhwoe diém:

- Miic do giam cia cwong do va momen khong thé diéu khién dwoc va twong ddi cd
dinh (1/3) gia tri dinh muec.

- CO6 buwdc nhay 16n vé cwong d6 va momen khi bo khoi dong chuyén d6i sao tam
giac. Chinh cac budc nhay nay tao ra cac tng suat co khi va dot bién vé dién lam
cho hé théng dé bi hw hong. Budc nhay ndy xuat hién do khi dong co dang hoat
dong ngudn dién bi ngit dong co s& chuyén sang ché d6 mdy phat véi ngudn dién
dwoc tao ra cd gia tri twong dwong voi ngudn cung cdp. Gid tri dién 4p ndy van
dwoc duy tri khi dong co ndi lai véi nguén & ché do dau sao, tai day xay ra hién
twong xung pha. Két qua tao ra mot dong dién c6 cuong do 1én dén gap 2 1an gia tri

dong khoi dong va mémen 1én dén 4 lan gia tri mémen khaoi dong.
Thiét bi dién chinh ctia mach gom:

- Contactor K dé dong mach dién

- Contactor KY dé ni Stator thanh hinh Y

- Contactor KA dé nbi Stator thanh hinh A

- Role thoi gian Ry, dé diéu chinh tuy thudc vao thoi gian khoi dong Y.
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Khéi dong:

Pong CB, sau d6 nhan nit M, cudn day K(5-4) va KY (9-4) c¢6 dién (mach 1-3-5-
K-5-4 va 1-3-5-7-9-KY-9-4) dé dong cac tiép diém chinh K (K;1 — K;3) va KY (KYq1 —

KY13) bén mach dong luc lai, dong co dugc khoi dong & ché do Y va lac nay role thoi
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gian Ry, ciing ¢ dién (mach 1-3 -5-Ryp,-4-2) dé tinh thoi gian. Tiép diém K (3-5) dong dé
duy tri dién cho 3 cufn day K, KY, Rth.

Lam viéc:

Sau mot thdi gian duy tri can thiét dé toc do dong co dat xap xi dinh mirc thi tiép
diém thuong dong mé cham Rth (5-7) mé ra dé cat dién Contactor KY, 3 tiép diém chinh
KY & mach dong luc mo ra. Pong thoi tiép diém thuong mé dong cham Rth (5-11) dong
lai dé cap dién cho Contactor KA (mach 1-3-5-11-13-KA-5-4), tiép diém chinh ctia KA
& mach dong luc dong lai dé dau bo day Stato thanh hinh A. Pong co da khai dong xong
va lam viéc binh thudng & ché do A.

Lién dong va bao vé¢:
- Hai khoa chéo KY (11-13) va KA(7-9) ¢6 tac dung bao dam an toan, tranh sy cb

KY va KA c6 dién dong thoi, gdy ngan mach 3 pha.

- Bao vé nga"ln mach cho mach dong luc bﬁng CB, bao vé ngén mach cho mach diéu

khién bang CBy;, bao vé qua tai cho dong co bang role nhiét RN.
2.1.6 Piéu khién dirng c6 him dong ning khi dirng dong co diing role thoi gian

Thiét bi dién chinh trong mach gém:

- Ngudn dién 1 chiéu dung dé him iy ngay & ludi dién xoay chiéu qua bd bién ap
BA va chinh Iuu cau CL.

- Contactor K diu dong co vao ludi khi lam vige .

- Contactor H ddu dong co vao ngudn 1 chiéu khi him.

- Role thoi gian Ry, diéu chinh tuy thudc vao thoi gian him.

Pé khoi dong dong co ta dong CB, nhan nut M(3-5), cudn day contactor K(7-4) c6
dién (mach 1-3-5-cudn K-7-7) dé dong cac tiép diém chinh K (K ; — K 5) bén mach dong
luc, dong co duge dong vao ludi dién dé 1am viéc.

Khi dirng ta nhan nat D(1-3), cudn day contactor K s& mat dién, tiép diém K (9 -
11) déng lai, cudn day contactor H c6 dién. Lic nay dong co bi cit khoi ngudn xoay
chiéu 3 pha va déng vao ngudn 1 chiéu, thuc hién hdm dong ning. Role thoi gian Ry
cling c¢6 dién va bat dau tinh thoi gian him. Sau mot thoi gian duy tri, tiép diém Ry, (11 -
13) mo ra, cudn day contactor H mét dién, qué trinh ham dong nang két thuc, dong co cat
dién hoan toan.

Lién dong va bao vé:
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- Hai khoa chéo K (9-11) va H(5-7) ¢6 tac dung bao dam an toan, tranh sy ¢6 K va H
c6 dién dong thoi, gdy ngan mach 3 pha.
- Bao vé ngén mach cho mach dong luc béng CB, bao vé ngén mach cho mach diéu

khién bé“mg CBy;, bao v€ qua tai cho dong co béng role nhiét RN.

a. Mach déng lye b. So dé thi c6ng mach déng Iuc
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2.1.7 Pi¢u khién dirng thwe hién him ngwoc khi dirng dong co

2.1.7.1 Piéu khién him ngwoc khi dirng dong co quay 1 chiéu:
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Thiét bi dung dé him 14 role kiém tra tdc d6 RKT quay cung truc voi dong co. Khi
dong co dung yén hodc chay cham (khoang 10 — 15% tdc do dinh murc) tiép diém RKT
mo ra, ¢ tbe d6 1am viéc binh thudng thi tiép diém nay dong lai. Hinh 2-8 1a so d6 diéu
khién dong co quay 1 chiéu c6 ham ngugc.

Pé khoi dong dong co ta nhan nit M(3-5), cudn diy contactor K; 1am viéc, dong
dong co vao ludi, tiép diém K; (9-11) mé ra khong cho K, ¢6 dién dong thoi. Khi toc do
du 16n thi role tbc d6 RKT dong tiép diém RKT (1-9) lai (chuan bi dé ham) tuy vay K,
khong 1am viée vi tiép diém K; (9-11) con dang mo va dong co lam viée binh thudng.

Khi hdm dirng dong co, ta nhin nat dirng D(1-3), K; mat dién cit dong co ra khoi
ludi dién 3 pha, dong thoi tiép diém K, (9-11) dong lai dé cip dién cho Contactor K,
(mach 1-9-11-cudn K, -11-4), dong co lai dugce dong vao ludi (dd dao pha) nho cac tiép
diém K, & mach dong lyc. Luc nay dong co thuc hién ham nguoc, toc do giam nhanh, khi
tbc do dong co giam thap du dé role toc d6 RKT md tiép diém RKT (1-9) ra cit dién
Contactor K,, dong co dugc cit ra khoi lué6i thi qua trinh ham nguoc két thuc.

Role kiém tra toc d6 1a thiét bi kha tin cay va don gian duogc sur dung tot trén thuc té

ngay céa khi & ché do lam viéc ldp lai trong thdi gian ngan.
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Hinh 2.8: Piéu khién him nguoc khi dirng dong co quay 1 chiéu dung role toc do.
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Lién dfng va bao vé:
- Hai khoa chéo K;(9-11) va K,(5-7) c6 tac dung bao dam an toan, tranh sy cb K; va
K, c6 dién dong thoi, gdy ngan mach 3 pha.
- Bao vé nge"ln mach cho mach dong luc béng CB, bao vé ngén mach cho mach diéu

khién bang CBy;, bao vé qua tai cho dong co bang role nhiét RN.
2.1.7.2 Piéu khién him ngwoc khi dirng dong co quay 2 chiéu:

Trong truong hop ndy van st dung role toc do RKT nhung ldy ca 2 cip tiép diém
ctia nd 1la RKT1 (9-5) va RKT2 (9-11) hinh 2.9.

ABC
L I |
CB..
o 2
Aq| B|Cy —
cC
» =
—

RKT

Hinh 2.9: Diéu khién hdm nguoc khi dirng dong co quay 2 chiéu dung role toc do.

- Khi dong co dung yén hoic chay cham ca hai tiép diém RKT1 va RKT2 déu mo.
- Khi dong co quay thuan tiép diém RKTI (9-5) mé, RKT2 (9-11) dong.
- Khi dong co quay nguoc tiép diem RKT1 (9-5) dong, RKT2 (9-11) mo.
Chay may thuin: nhin nat M(3-5), cudn day contactor T(7-4) c6 dién (mach 1-
3-5-7-cudn T-7-4) dong dién 3 pha cho dong co quay thuan, tiép diém T (11-13) md ra
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khong cho cudn day contactor N(13-4) c6 dién ddng thoi. Khi tdc d6 dong co di ting cao
thi tiép RKT 2 (9-11) dong lai (chuan bi dé ham) dong co lam viéc binh thudng.
Ham may: nhan nat D(1-15), role trung gian RTr ¢6 dién (mach 1-15- cuén RTr-
15-4). Tiép diém thuong dong RTr (1-3) mé ra cudn day contactor T(7-4) mat dién cit
dong co ra khoi ludi dién , tiép diém RTr (1-9) dong lai cap dién cho cudn diy contactor
N(11-4) (mach 1-9-11-13-cudn N-13-4), dong co lai duoc dong vao luéi (da dao pha) dé
thuc hién ham nguoc.
Khi téc do dong co da giam thap dudi 10% tdc dd dinh mirc, role kiém tra téc do
s& mo tiép diém RKT2 (11-15) ra, cudn day contactor N(11-4) mat dién, dong co duoc
cit khoi ludi, qua trinh him nguoc két thic.
Chay may ngwoce: Cach lam viée ciing twong tu nhu trén, nhung ta nhan nat My va
tiép diém RKT1 (9-5) cua role tdc do dong dé thyc hién ham nguoc.
Lién dong va bao vé:
- Hai khoé chéo K1(11-13) va Ky(5-7) c6 tac dung bao dam an toan, tranh su cd Kt
va Ky c6 dién dong thoi, gy ngan mach 3 pha.
- Bao vé nga"ln mach cho mach dong luc bﬁng CB, bao vé ngén mach cho mach diéu

khién bang CBy;, bao vé qua tai cho dong co bang role nhiét RN.
2.1.8 Pi¢u khién him bang co ciu co khi bing nam cham dién

Khi tan s6 dong cit cao, dic biét la ddi véi viée dao chicu truyén dong ctia may ct
got kim loai, d6i khi nguoi ta st dung céac thiét bi dién mot chiéu dé diéu khién dong co
khong dong bd. Mot trong cac so dd nhu thé dugc gidi thiéu trén hinh 2-10. So dd nay
bao dam diéu khién dao chiu quay dong co roto 10ng séc c6 ham bing phanh him co
khi. Thiét bi diéu khién 14 bo khdng ché chi huy. Cac nguyén tic hanh trinh duoc tng
dung khi diéu khién. Mach stator duoc chuyén ddi bﬁng 5 contactor mot chiéu.

So db 1am viéc nhu sau: ban dau tay gat cta bd khdng ché chi huy dé & vi tri O, tiép
diém KK1 kin, role thoi gian Ry, va role dién ap RU ¢6 dién, cac tiép diém RU (1-3), RU
(3-5) va Ry, (5-9), Rrn (4-2) dong lai. Néu dua tay gat cua bd khdng ché chi huy vé phia
quay thuan (vi tri I) thi tiép diém KK1 mo ra, KK2 va KK3 déng lai cic cudn day
contactor K(17-2), T(21-4), c6 dién , dong co dugc dong vao ludi. Tiép diém T (5-13)
mo ra cat dién cudn day role thoi gian Ry, tiép diém T (1-27) déng lai, cudn day
contactor H(27-2) c6 dién va do d6 nam cham NH(29-8) lam viéc phan ly banh dai ham

cho dong co quay thudn. Sau thoi gian duy tri, cac tiép diém R, (5-9) va Ry, (4-2) mo ra.
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Nhu vay trong thoi gian dong co khoi dong vdi dong dién 16n nhung céc role dong 1RM,
2RM khong dugc phép ngit mach, khi dong co khéi dong xong, cac role dong nay lai
bao v€ qua tai cho dong co.

Mubdn dao chiéu quay dong co, ta quay tay gat cua bd khéng ché chi huy tir vi tri
thuan (vi tri I) sang vi tri nguoc (vi tri IT), lic nay tiép diém KK3 md ra va KK4 dong lai.
Cac contactor T va sau d6 contactor H mat dién, Ry, c6 dién tro lai, tiép diém Ry, (4-2)
va R, (5-9) dong, contactor N ¢6 dién sé doi chéo 2 pha cua dong co va dong vao ludi,
déng thoi contactor H ¢6 dién, nam cham di¢n NH lam viéc phan ly banh dai ham va
dong co 1am viée theo chiéu ngugc lai.

Trong qué trinh dao chiéu, s& xdy ra qué trinh him dong co ban dau dudi tac dung
clia nam cham him, con sau d6 dong co ham dudi tic dung ctia mé men him ngugc néu
truyén dong c6 quan tinh 16n.

Vi ddng co lam viéc & ché do ngén han 1ap lai nén trén so dd su dung 2 role dong
dién cuc dai tac dong nhanh 1RM, 2RM dé bao vé qua tai cho dong co. Role 3RM dung

dé bao vé ngén mach. Han ché hanh trinh thuin va nguoc béng 2 cong tac hanh trinh

KHT va KHN.
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2.1.9 Piéu khién dong co nhiéu cap toc do

2.1.9.1 Piéu khién dong co 2 téc dd 1 chidu quay

Toc do Lién két

Cham Nguén: Ty; Ty Ts
Dé ho: Ty; Ty; Te

Nhanh Nguon : Ty; Ta; Te

Nél tét T]_, T3, T5
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1 15 17 Ky |
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2K 2K

Hinh 2 - 8a: So d6 diéu khién dong co hai cap

toc do khong dao chiéu
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Khi can dong co lam vigéc & tdc do thép, ta nhan nat MA , contactor 1K lam viéc dong
cac tiép diém 1K & mach dong luc, ndi cudn day Stator theo kiéu A.

Néu mudn dong co lam viéc & tdc do cao, ta nhan nit Myy , contactor 2K va 3K
c6 dién, dong cac tiép diém chinh 2K va 3K & mach dong luc, nho do cudn day Stator
duoge ndi theo kiéu YY.

Mubn khoi dong dong co, ta nhan nat M dé contactor K c6 dién, dong cac tiép
diém K & mach dong luc cip dién vao cudn diy Stator cua dong co, tiép diém K (3-5)

dong lai dé duy tri.
b. Diéu khién dpng co 2 téc dp cé dio chiéu (hinh 2-8b)

Mubn dong co ¢co tbc d6 quay nho, ta nhan nat M A, contactor 1K ¢é dién, tiép
diém cua n6 dong, cudn day Stator dong co duoc ndi theo kiéu A. Dé ting toc do quay ta
nhin Myy cudn day stator duogc ni theo hinh YY.

Viéc chon chiéu quay dong co trong so dd nay duogc thuc hién khi nhin nat M+
hay My. Khi nhan nat My chon chiéu quay thuan contactor T c6 dién dong cac thuong
m¢& & mach dong lyc dong dién cho cudn day Stato cua dong co. Tuong tu khi nan vao

nat nhan My contactor N ¢6 dién dong dién cho dong co quay theo chiéu ngugc lai.
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Hinh 2-8b: So d6 diéu khién dong co hai cip
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c. Piéu khién dgng co 2 téc dp c6 dio chiéu va ham dpng ning (hinh 2-8¢)

Pé khoi dong dong co, dau tién ta nhan nat MA (toc d6 thap) hodc nat MY'Y (tdc
do cao). Gia s nhdn nit MA thi contactor 1K lam viéc, cudn day Stato n6i theo hinh
tam giac, tiép diém 1K (1-41) dong dién cho role trung gian RTr. Role trung gian RTr
cho phép co6 thé déng dién cho contactor T hodc N chi sau khi dong dién cho contactor
1K hoic 2K, 3K (chon téc do). Sau d6 khi nhan nit quay thuin M hodc quay nguoc My
thi contactor T hoac N c6 di¢én va dong co bat dau khoi dong theo chiéu thuan hodc
nguoc

Khi nhan nat ding, dong co dugc cit ra khoi ludi dién xoay chidu va dong vao
mach mot chiéu dé thyc hién him dong ning. Qud trinh hiam két thuc khi tiép diém

Ry (33-35) cua role thoi gian mé ra cat dién cudn ddy contactor H va cit ngudn

mot chiéu ra khoi 2 pha cua dong co

31



Giao trinh Trang Bi Dién

ONYNDNOQG@ NYH VA IIHO 0YA@ 00 Qd DQLdYO ¢ OO ONOG NHIH NHId Od OS : 98- HNIH

AT
i *L
Iy L N | I [
ME 68 g
Lo
WV H
YLy
D +t 2t n_T 9 10j¥)s
0 LE Y s ULM €€ Aep
Il uony
b4
) H# |
e ¥ oy 6 n_n Lz
IL NY
14
74
QlDL.T + L 2 — *
ST ME M fyn [T -
Jl z|elxe st | yH
N 10
6T | J * I__._
= 1 LTy ST i _Nm -
z._z._ht.hﬁl._ H
111
- _ ’ Y m_u =
NY 1 N 6 1Y € T

0

=

or9 I'v

0e®
0n®

(hinh 2-8d)

g

ong co 4 toc

>

b

d. Diéu khién don

32



Giao trinh Trang Bi Dién

Hinh 2-8d gi6i thiéu so dd diéu khién dong co khong dong bd 4 téc do cua co ciu
san xuat ma co cdu d6 doi hoi cac tbe d6 quay khac nhau & cac vi tri khac nhau cua bd
phan 1am viéc. C6 thé ldy mdy tién dung dé gia cong mit dau cac chi tiét kich thudce 16n
lam vi du. Pé dam bao ning suit may 1a 16n nhat can phai ting téc d6 quay cia cac chi
tiét theo mirc d6 giam nho cua dudng kinh gia cong.

O so d6 nay tang tdc do duge thuc hién theo cac murc nhd cac cong tac hanh trinh
1KH, 2KH, 3KH. Trudc lac cit got cac tiép diém 1KH, 2KH, 3KH & vi tri m&, do do cac
role trung gian 2RTr, 3R Tr, 4RTr chua c6 dién

Mach diéu khién 1dy dién tir MBA giam ap BA. Viéc diéu khién dong co dugc
thuc hién theo trinh ty sau: nhin nat khoi dong M, role trung gian 1RTr c6 dién, tiép
diém thudng md cua nd déng dién cho cudn day contactor 1K. Céc tiép diém chinh cia
1K déng cudn day thir nhat vao ludi va ndi nd theo hinh tam giac, dong co lam viée & toc
do quay nho n; .

Trong qué trinh gia cong, gid dao di chuyén tu dong vé phia tAm cua bé mit gia
cong nho mot dong co riéng khong thé hién trén so d6. Ung véi mot ban kinh gia cong da
xac dinh thi bd phan gat dat trén gid dao tac dong Ién cong tdc hanh trinh 1KH va cudn
day 2RTr c6 dién, role 2RTr lam viéc, tiép diém thuong dong cua né mo ra, cat dién
contactor 1K, tiép diém thuong md 2R Tr dong mach cho contactor 2K. Do dé cudn day
thtr nhat duoc cét ra khoi ludi dién va cudn day thur hai dugc dong vao ludi theo hinh tam
gi4c, tbc do dong co duoc ting 1én 6 n,

Céc tiép diém thuong déng ctia 1K va 2RTr lam chirc ning khod lién dong dién,
ngan ngira kha ning dong dién dong thoi 1K va 2K

Su chuyén dich tiép theo cua gia dao khi gia cong chi tiét sé din toi dong tiép
diém thuong mo cta cong tic hanh trinh 2KH. Role trung gian 3RTr c6 dién, tiép diem
thuong dong 3 RTr mo ra, cat dién cudn day 2K, tiép diém thuong mé 3RTr dong mach
cho cudn diy contactor 5K, do 5K c6 dién dong tiép diém thudng mé 5K & mach cudn
day contactor 3K. Nhu vay lac ndy 2K cét dién cudn day thir hai va 3K, 5K dong mach
cuon day tha nhat vao luéi theo hinh sao kép, tbc do dong co dugc tang Ién & ns.

Khi tiép tuc gia cong thi cong tic hanh trinh 3KH déng lai lam role trung gian
4RTr c6 dién. Tiép diém thuong dong 4RTr mé ra cat dién 1K, 2K, 3K va 5K Tiép diém
thudng mé 4RTr dong dién cho contactor 6K, tiép diém 6K & mach cudn diy 4K dong lai

nén cudn day 4K c6 dién. Trong truong hop nay cudn day thir nhét bi cit khoi ludi cudn
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day tht hai cua Stato dugce dong vao luéi theo hinh sao kép nho cac tiép diém chinh 4K
va 6K. Bong co lam viéc & tdc d6 16n nhat ny

Cit dién dong co nhd nhan nat dung D. Sau khi i gia dao vé vi tri ban dau thi
cac tiép diém clia cong tic hanh trinh 1KH, 2KH, 3KH tro vé trang thai thuong mé va so

d6 diéu khién tré vé trang thai ban dau.
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BAI TAP

1.
2.

V& va trinh bay nguyén Iy cac mach khoi dong truc tiép ¢ 2, 3 noi.
Hay chi ra nhugce diém ctia mach khoi dong qua may bién ap tu ngiu (muc 2.1.3)
va thiét ké lai mach trén.
Thiét ké mach diéu khién cac dong co theo trinh ty lam viéc nhu sau:
a)

1 Khoi dong: dong co 1 khdi dong trude, dong co 2 khdi dong sau

"] Dung: dong co 2 dung trude, dong co 1 dung sau
b)

"] Khoi dong: dong co 1 khéi dong trude, dong co 2 khd1 dong sau

"] Dung: dong co 1 dung trude, dong co 2 dung sau
Thiét ké mach diéu khién cac dong co theo trinh tu thoi gian

a) Dong co 1 khoi dong trude, sau S5s dong co 2 méi khdi dong. Sau 20s ca
2 dong co déu dung
b) Pong co 1 khdi dong trude, sau S5s dong co 2 khoi dong. Sau 20s nita
dong co 1 durng, thém chirng 10s nita dong co 2 dung

V& va trinh bay nguyén Iy hoat dong mach ty dong dao chiéu quay dong co theo
chu ky nhu sau: dong co quay thuan sau 10s ty dong dao chiéu quay nguoc, sau
5s nita tur dong dao chiéu quay thuin
V& va trinh bay nguyén 1y hoat dong mach déo chiéu va khai dong Y/A dung role
thoi gian
V& va trinh bay nguyén 1y hoat dong mach dao chiéu va hdm dong ning dung role
thoi gian
V¢ va trinh bay nguyén Iy hoat ddng mach khéi dong Y/A dung role thoi gian va
dirng him dong ning dung role thdi gian dong co khong ddng bd 3 pha co dao

chiéu quay
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