CHUONG 3. CAC MACH PIEU KHIEN CO BAN

11. CAC MACH PIEU KHIEN PONG CO CO BAN

Muc tiéu
Trinh bay dwoC cdu tgo va nguyén Iy 1am viéc, pham vi ing dung cua cac mach
diéu khién dong co co ban.

11.1. Mach diéu khién mdt Cong tac to
11.1.1. Mach diéu khién biang Cong tic
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Hinh 11.1 So d6 mach diéu khién mét cdng tic to bang cong tic

Khi bat Cong tic thi ngudn dién s& cung cap cho cudn hut dién tir cia Cong tac to K lam
viéc, khi tat Cong tac thi Cong tac to K ngung lam viéc, mach ngung hoat dong.

11.1.2. Mach diéu khién bang NGt nhéan
a. Mach dieu khien mot noi
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Hinh 11.2 So d6 mach diéu khién mot Cong tic to bang NGt nhan mot noi

Khi nhan Nt nhian ON, dong dién s& duoc cung cap cho cudn hat dién tir cua
Cong tic to K. Khi cong tic to K hoat dong thi tiép diém thuong mé cia Cong tic to K
dong lai, khi khdng nhan Nat nhan ON thi cudn ht dién tir van c6 dién nho tiép diém duy
tri cua COng tac to K van dong dé cung cap dién cho cuon hit dién tur .
Khi nhan NGt nhan OFF, ngung cung cap dién cho cudn hat dién tir coa Cong tac to K,
khi cuon hit mat dién tiép diém thuong mo cia Cong tac to K ma ra tra vé trang thai ban
dau. Khi khéng nhan NGt nhan OFF nira thi mach da méat dién.

b.Mach dieu khién nhiéu noi
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Hinh 11.3 So d6 mach diéu khién mot Cong tic to bang Nat nhan nhiéu noi



Khi nhan Nt nhan ONL1, dong dién s€ duoc cung cap cho cuon hut dién tur cua
Cong tic to K. Khi Cong tic to K c6 dién, tiép diém thuong mo cua Cong tic to K dong
lai duy tri dong dién qua cudn hat dién tir cua Cong tic to K, khi khdng nhan NGt nhan
ONL1 thi Cong tic to K van hoat dong.
Khi nhan Nt nhan OFF1, dong dién ngung cung cap cho cuén hut dién tir cua Cong tic
to K, Cong tic to K ngung hoat dong, tiép diém thuong mé cua Cong tic to K mo ra tra
vé trang thai ban dau. Khi khéng nhan NGt nhidn OFF1 nita thi mach d mat dién. Tuong
tu, ta co thé nhan NGt nhan ON2 hoic OFF2 thi van mé (hoic dong) mach diéu khién.

Trong cadc may cOng cu ngay nay nhu may tién, may phay... thuong duoc trang bi
nhiéu vi tri NGt nhan diéu khién may, c6 thé dong — ma dong co tir nhiéu noi khac nhau,
tao thuan loi cho ngudi van hanh dong thoi khi xay ra sy ¢ thi ¢6 thé nhanh chéng tat
may dé dam bao an toan.

Hinh 11.4 Mt may cdng cu véi nhiéu vi tri nhan Nat diéu khién

11.2. Mach diéu khién hai Cong tic to
11.2.1. Mach hoat déng déc 1ap
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Hinh 11.5 So d6 mach diéu khién hai Cong tic to hoat dong doc 1ap
Muon Cong tac to K1 lam viéc thi ta nhan NGt nhan ON1, cudn hut dién tir cua
Cong tac to K1 s€ c6 dién, khi cudn hut dién tir cia Cong tac to K1 c6 di¢n s€ dong cac



tiép diém thudng mé cua Cong tic to K1 dé duy tri dong dién qua cudn hit dién tir cta
Cong tic to K1. Khi budng Nut nhdn ON1, Cong tic to K1 van hoat dong.

Muén cong tac to K2 lam viéc ta nhdn NGt nhdn ON2, cudn huat dién tir cua Cong
tic to K2 ¢ dién, s& dong céc tiép diém thuong mo ciia Cong tic to K2. Khi budng Nt
nhan ON2 thi tiép diém thudng mo cua cong tic to K2 da dong lai, nén duy tri cho cudn
hit Cong tic to K2 c¢6 dién. Mach nay cho phép Céng tic to K1 hodc Cong tic to K2 1am
viéc hay cd hai cung lam viéc.

11.2.2. Mach hoat dong luan phién
a. Mach ludn phién khong lién dong

Mubn C6ng tic to K1 1am viéc, ta nhan NGt nhan ON1, cudn hat dién tir caa Cong
tic to K1 co dién, s& tac dong dong cac tiép diém thudng md va mé cac tiép diém thuong
dong cua Cong tic to K1, dong thoi khoé 1an cho Cong tic to K2, mach diéu khién lam
viéc binh thuong. Khi buéng NGt nhan ON1 tiép diém thuong mé cua Cong tic to K1 da
dong lai nén duy tri cho cudn hat dién tir ciia Cong tic to K1 ¢ dién.

Muén cong tic to K2 lam viéc ta nhan phai nhan NGt nhan OFF rdi sau d6 nhan
NGt nhan ON2, khi cudn huat dién tir cia Cong tac to K2 co dién, s& tac dong dong cac
tiép diém thudng mg, va mo céc tiép diém thuong dong cua Cong tic to K2, dong thoi
khoé Ian cho C6ng tic to K1, mach diéu khién 1am viéc binh thuong. Khi buéng nat nhan
ON2 tiép diém thudng mé cua mach diéu khién dong lai nén duy tri cho cuon hit dién tur
ctia Cong tac to K2 co dién.
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Hinh 11.6 So d6 mach diéu khién hai Cong tic to hoat dong luan phién khong lién dong
b. Mach ludn phién cé lién dong

Mubn Cong tic to K1 hoat dong, ta nhan Nut nhan ON1, dong dién s& duoc cung
cap cho cudn hit dién tir ciia COng tac to K1. Khi cudn hut dién tir cua Cong tic to K1 ¢6
dién s& mo tiép diém thuong dong, dong cac tlep diém thudng mo cua Cong tic to K1 va
khod Ian cho Cong tic to K2, dong thoi cung cap dién cho mach diéu khién 1am viéc binh
thuong. Khi buéng Nat nhan ON1 tiép diém thuong mo cua Cong tic to K1 da dong lai
nén duy tri cho Céng tic to K1 hoat dong.

Muén Céng tic to K2 hoat dong, ta nhan nGt ON2, tiép diém thuong dong cua Nut
nhan ON2 m¢ ra ‘ngung cung cap dién cho cuon hat dién tir caa Cong tac to K1 céc tiép
diém cua Cong tic to K1 tra Ve trang thai ban dau, cudn hat dién tir cia Cong tic to K2
dugc cip dién, s& dong cac tiép diém thuong ma, mo cac tiép diém thuong dong va khoa
lin cho Céng tic to K1, dong thoi cung cip dién cho mach diéu khién Iam viéc. Khi
budng nit Nhan ON2, tiép diém thuong mé cia Cong tic to K2 da déng lai gitp duy tri
cho Cong tic to K2 hoat dong.



Khi mudn tat ta nhan Nt nhan OFF s€ ngung cung cap dién cho Coéng tic to K2 va ca
mach diéu khién, cac tiép diém Cong tic to K2 tro vé trang thai binh thuong. Mach diéu
khién ngirng hoat dong.

O mach diéu khién nay, khi mudn Céng tic to K1 hoic K2 hoat dong, ta chi viéc nhan
NGt nhan ON1 hoic ON2, khdng can phai nhan qua Nat nhan OFF nén duoc goi 1a mach
luén phién c¢o lién dong.
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Hinh 11.7 So d6 mach diéu khién hai Cng tic to hoat dong luan phién c6 lién dong
11.3. Mach hoat dong trinh tw
11.3.1. Mach hoat dgng trinh tw

Khi nhan NGt ON1, cudn hat dién tir cia Cong tac to K1 dugc cap dién. Khi cuon
hut dién tir cia Cong tic to K1 c6 dién, s& dong tiép diém thudng mé cua cong tic to K1.
Khi khéng nhan nat ON1 thi Cong tic to K1 van hoat dong nho tiép diém thuong mé cua
Cong tic to K1 dong lai duy tri cho Céng tic to K1 hoat dong.

Tiép tuc nhan NGt nhan ON2 sau khi da nhan nat Nhan ON1, dién s& duoc cung
cap cho cudn hut dién tir cia Cong tic to K2. Khi cudn hat dién tir cua Cong tic to K2 ¢d
dién s& dong tiép diém thudng mé caa cong tic to K2. Khi khong nhan NGt nhan ON2, thi
cdng tic to K2 van hoat dong nho tiép diem thuong mé cia Cong tac to K2 da dong lai.

Khi nhan NGt nhan OFF, thi dién ngung cung cap cho cudn hat dién tir cua Cong

tic to K1, tiép diém thudng mo cua Cong tic to K1 ma ra tra vé trang thai ban dau. Khi
khong nhan Nat nhan OFF nita thi mach d3 mat dién.
Khi Céng tic to K1 chua lam viéc thi Cong tac to K2 cling khong lam viée duoc, Vi tiép
diém thudng mo cua Cong tic to K1 gin trugc cong tic to K2 dang m¢ khong cho dong
dién di vao cong tic to K2. Khi nhén nat OFF thi ca hai Cong tic to cting ngung lam viéc
cung lac, do d6 ta khong ngiring cung cap dién cho ting Cong tac to dugc.
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Hinh 11.8 So @6 mach diéu khién hai Cong tic to hoat dong trinh tu



11.3.2. Mach hoat dgng trinh tw doc lap

Khi nhin NGt nhan ON1, cudn hit dién tir cua Cong tic to K1 s& duoc cap dién.
Khi Cong tic to K1 hoat dong thi tiép diém thuong ma cua Cong tic to K1 dong lai, khi
khéng nhan NGt nhan ON1 thi Cong tic to K1 van hoat dong nho tiép diém duy tri cua
Cong tic to K1 di dong lai.
Tiép tuc nhan NGt nhan ON2 sau khi dd nhan NGt nhan ON1, cuén hut dién tir cia Cong
tic to K2 duogc cp dién. Khi Cong tic to K2 hoat dong, tiép diém thuong mé caa cong
tic to K2 dong lai. Khi buéng Nat nhan ON2 thi Cong tic to K2 van hoat dong nho tiép
diém duy tri ciia Cong tic to K2 di dong.

Khi nhan nat OFF2, Cong tic to K2 ngung hoat dong, tiép diém thuong mé cua
Cong tic to K2 ma ra tra vé trang thai ban dau. Khi khéng nhan NGt nhan OFF2 nita thi
mach da mét dién.

Khi nhin nat OFF1, Céng tic to K1 ngung hoat dong, tiép diém thuong mé caa
Cong tic to K1 ma ra tra vé trang thai ban dau.
Khi Cong tac to K1 chua lam viéc thi cong tic to K2 ciing khong lam viéc duogc, Vi tiép
diém thuong mé cia Cong tac to K1 gan trudc Cong tic to K2 dang mo khéng cho dong
dién di vao cudn hit cua Cong tic to K2.
Néu nhan NGt nhan OFF1 trudc thi ca hai Cong tic to cing ngung lam viéc cung ldc, do
d6 ta mudn CoOng tic to K2 khong lam viéc thi chi can nhan NGt nhan OFF2.
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Hinh 11.9 So d6 mach diéu khién hai Céng tic to hoat dong trinh tu doc lap

Trén c&c may cong cu thong thuong nhu may tién,may phay, chi khi dong co truc
chinh quay thi dong co may bom dung dich tudi nguoi méi hoat dong. Mach dién dong co
truc chinh va dong co may bom dung dich tudi ngudi la mach hoat dong trinh tu doc lap.

CAU HOI BAI 11
1. V& hinh mach diéu khién 3 Cong tic to K1, K2, K3 hoat dong doc 1ap.

2. V& hinh mach diéu khién 3 Cang tac to K1, K2, K3 hoat dong trinh ty theo thir tu K1
hoat dong trudc roi K2 hoat dong va cuoi cung K3 hoat dong.



12. CAC MACH PIEU KHIEN PONG CO MO MAY TRUC TIEP

Muc tiéu
Trinh bay dwoC Cdu tqo va nguyén ly lam vige, pham vi #ng dung cua cac mach
diéu khién dong co moé may truc tiép.

12.1. Mach diéu khién m@t chiéu quay ‘
12.1.1. Mach diéu khién dong co quay mgt chieu khong ham
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Hinh 12.1 So d6 mach diéu khién dong co quay mét chiéu khéng ham

Khi nhan nat ON, cudn hat dién tir cua Cong tac to K cé dién, s& tac dong dong
cac tiép diém thuong mo cua Cong tac to K, cap dién cho mach dong luc va mach diéu
khién dong co 1am viéc binh thuong. Khi bubng ndt nhan ON, tiép diém thuong mé cua
Cong tic to K & mach diéu khién dong lai duy tri cho Céng tic to K hoat dong.

Khi nhan nat OFF, s& cit dién cho cudn hat dién tir ciia Cong tic to K, khién céc

tiép diém cua Cong tic to K trd vé trang thai ban dau. T4t ca tiép diém thuong mo cua
Cong tic to K & mach dong luc va mach diéu khién mé ra, lam mat dién cung cip cho
dong co, dong co ngung hoat dong.
Dong co dugc bao vé qua tai boi Ro le nhiét RN, khi dong co bi qué tai sau mot khoang
thoi gian nhat dinh, bang kép trong Ro le nhigt s€ tac dong lam cho tlep diém thuong
dong c6 phuc hoi mé ra cat dién cung cap cho cudn hat dién tir cua Cong tic to K, mach
diéu khién ngirng hoat dong, dan toi dong co ciing ngirng hoat dong. Sau khi xu Iy su ¢6,
phai nhan NGt nhan phuc hoi trén Ro le nhiét RN dé phuc hdi thi méi mo may dugc.
Mach dong luc duoc bao vé bang CB, mach diéu khién duoc bao vé bai Cau chi.

Mach diéu khién dong co quay mét chiéu khong ham duoc ung dung trong mach
dién cua cdc may mai hai da.

Hinh 12.2 M6t s6 may mai hai da thong dung
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12.1.2. Mach diéu khién dong co quay mét chiéu c6 ham
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Hinh 12.3 So d6 mach diéu khién dong co quay mot chiéu c6 ham

Mach diéu khién dong co quay mét chiéu c6 ham dugc gan thém Cong tic to KH
dé cung cip dong dién mot chiéu cho déng co nham muc dich hdm dong co. Qué trinh
khoi dong dong co dién ra twong tu nhu d6i voi mach khdng ham.

Pé tat dong co, ta nhan NGt nhan OFF, cudn hut dién tir cua Cong tac to K mat
dién, khién tlep diém duy tri cho Cong tic to K mé ra, Cong tac to K ngung hoat dong.
Cac tiép diém thuong dong cua Cong tic to K sé& tro vé trang thai ban dau dé cung Cap
dién cho Cong tic to KH hoat dong. Khi Cong tac to KH hoat dong, s& ma cac tiép diém
thuong dong, dong cac tlep tiép diém thuong mé caa Cong tic to KH, khoa 1an cho Cong
tic to K, dong thoi cung cap dién &p mot chiéu cho dong co. Pong co s& dugc him dong
nang.

Hé théng bao vé cho dong co, mach dong luc va mach diéu khién twong tu nhu doi
v6i mach diéu khién dong co quay mot chiéu khong ham.

12.2. Mach diéu khién hai chiéu quay
12.2.1. Mach diéu khién hai chiéu quay khong lién dong
a. Mach diéu khién hai chiéu quay khéng lién déng, khdng ham
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Hinh 12.4 So d6 mach diéu khién dong co quay hai chiéu khong lién dong, khong ham.



Muén dong co chay chiéu thuan, ta nhan Nut nhan ON1, cudn hut cia Cong tac to
K1 co dién, s& tac dong dong céc tiép diém thudng mo va mo cac tiép diém thuong dong
cua Cong tic to K1, khoa 1an cho Cong tic to K2, ddng thoi cung cap dién cho mach
dong luc dong co quay chiéu thuan va mach diéu khién dong co 1am viéc binh thuong.
Khi buéng NGt nhdn ON1, vi tiép diém thuong mé cua Cong tic to K1 & mach diéu khién
d3 doéng lai nén duy tri cho Cong tic to K1 hoat dong.

Muébn dong co chay chiéu nguoc ta phai nhan NGt nhdn OFF dé Cong tic to K1
ngung hoat dong, roi sau d6 nhén NGt nhan ON2, cudn hut dién tu cua Cong tic to K2 ¢6
di¢n, s¢ tac dong dong cac tiép diém thuong mo va mo céc tiép diém thuong dong, khod
Iin cho Céng tic to K1, dong thoi cung Cap dién cho mach dong luc dong co quay chiéu
nguoc. Khi budng Nut nhan ONZ2, thi tiép dlem thuong mo cua Cong tac to K2 & mach
diéu khién da dong lai nén duy tri cho Cong tic to K2 hoat dong.

Hé thdng bao vé cho dong co, mach dong lrc va mach diéu khién twrong tu nhu ddi
Vi cac mach diéu khién dong co quay mot chiéu phia trén.

b. Mach diéu khién hai chiéu quay khéng lién déng, c6 ham
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Hinh 12.5 So d6 mach diéu khién dong co quay hai chiéu khong lién dong, c6 ham

O mach diéu khién dong co quay hai chiéu khong lién dong, c6 ham, sau khi ta

nhan Nt nhan ON1 dé Cong tac to K1 hoat dong va dong co quay chiéu thuan, thi muén
dong co chay chiéu nguoc, du tién ta phai nhan NGt nhan OFF rdi sau ¢6 nhan NGt nhan
ONZ2.
Khi nhan NGt nhadn OFF, cudn hut dién tir cia Cong tic to K1 mat dién, khién tiép diém
duy tri cho Cong tac to K1 mé ra. Cong tac to K1 ngiing hoat dong, céc tiép diém thuong
dong cua cong tic to K1 s& tré vé trang thai ban dau dé cung cap dién cho Cong tac to KH
hoat dong. Khi Cong tic to KH hoat dong, s& dong cac tiép tlep diém thudng mé cua
Cong tic to KH, khoa 1an cho Céng tac to K1, déng thoi cung cap dién 4p mot chiéu cho
dong co. Bong co s¢ dugc ham dong nang.



Sau d6, nhan NGt nhian ON2, cudn hat dién tir cua Cong tic to K2 co dién, s& tac dong
dong cac tiép diém thuong mo va mé céc tiép diém thuong déng cua Cong tic to K2,
khod Ian cho céng tic to K1 va KH, déng thoi cung cip dién cho mach dong lec dong co
quay chiéu nguoc. Khi budng Nut nhan ON2, thi tiép diém thuong mé cua Cong tic to
K2 & mach diéu khién di dong lai nén duy tri cho Cong tic to K2 hoat dong.
Néu mudn tit dong co, ta chi viéc nhan nat OFF, qua trinh him cho dong co s& duoc lap
lai.

Hé thdng bao vé cho dong co, mach dong lrc va mach diéu khién trong tu nhu doi
véi cac mach diéu khién & trén.

Mach diéu khién dong co quay hai chiéu khong lién dong, c6 him duoc tng dung
trong mach diéu khién dong co truc chinh may phay.

Hinh 12.6 M6 hinh may phay c6ng nghiép

12.2.2. Mach diéu khién hai chiéu quay c6 lién dong
a. Mach diéu khién hai chieu quay co lién dong, khéng ham
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Hinh 12.7 So d6 mach diéu khién dong co quay hai chiéu c6 lién dong, khdng ham
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Mubn dong co chay chiéu thuan, ta nhan NGt nhan ON1, tiép diém thuong mé caa Nat
nhan ON1 cung cip dién cho cudn hut dién tir cia Cong tic to K1. Khi cuon hat cong tac
to K1 c6 dién sé tac dong dong cac tiép diém thudng md va mo cac tiép diém thuong
dong cua Cong tic to K1, khod 13n cho Céng tic to K2, ddng thoi cung cip dién cho
mach dong luc doéng co quay chiéu thuan va mach diéu khién dong co lam viéc binh
thuong. Khi buéng Nut nhan ON1, tiép diém thuong mo cta Cong tic to K1 & mach diéu
khién da dong lai nén duy tri cho Cong tic to K1 hoat dong.

Muébn dong co chay chiéu nguoc, ta nhan NGt nhan ON2, tiép diém thuong dong
cua NGt nhan ON2 Mo ra ngung cung cap dién cho Cong tic to K1, cac tlep diém cua
Cong tic to K1 tra vé trang thai ban dau tiép diém thuong mo caa Nut nhan ON2 cung
cap dién cho cudn hit dién tir Cong tic to K2 c6 dién. Khi cudn hat cua Cong tic to K2
c6 dién, s& tac dong déng cac tiép diém thudng mé, va mé céc tiép diém thuong dong cua
Cong tic to K2, khoa 1an cho Céng tic to K1, ddng thoi cung cap dién cho mach dong luc
dong co quay chiéu ngugc. Khi budng NGt nhan ON2, tiép diém thuong mé caa Cong tac
to K2 & mach diéu khién da dong lai nén duy tri cho cudn hit cua Cong tic to K2 co dign.

Khi muén tat, ta nhan Nat nhan OFF, ngung cung cap dién cho cudn hut Cong tic
to K2 va ca mach diéu khién, céc tiép diém cua Cong tic to K2 trd vé trang thai ban dau.
Dong co ngirng hoat dong.

Hé théng bao vé cho dong co, mach dong luc va mach diéu khién twong tu nhu doi
véi cac mach diéu khién & trén.

b. Mach diéu khién hai chiéu quay cé lién dong, c6 ham
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Hinh 12.8 So d6 mach diéu khién dong co quay hai chiéu c6 lién dong, c6 ham

Sau khi ta nhan NGt nhan ON1 dé Céng tic to K1 hoat dong va dong co quay chiéu
thuan, thi muon dong co chay chiéu nguoc, ta nhan NGt nhan ON2. Tiép diem thuong
dong ciia NGt nhan ON2 mé ra ngung cung cap dién cho cudn hut dién tir cia Cong tic to
K1, cac tiép diém cua Cong tic to K1 tra vé trang thai ban dau. Tiép diém thuong mo cua



NGt nhan ON2 cung cap dién cho cudn hat dién tir cia Cong tac to K2. Khi cudn hat dién
tir cua Cong tic to K2 c6 dién, s& tac dong dong cac tiép diém thudng mo va mo cac tiép
diém thuong dong cua Cong tic to K2, khoa 1an cho Cong tic to K1, dong thai cung cap
dién cho mach dong lre dong co quay chiéu nguoc. Khi budng NGt nhan ON2, tiép diém
thudng mé cia Cong tic to K2 ¢ mach diéu khién da dong lai nén duy tri cho Cong tic to
K2 hoat dong.

Khi nhan NGt nhan OFF, cudn hat dién tir ciia cac cong tic to K1, K2 mat dién,
khién tiép diém duy tri cho cac Cong tic to md ra, cac Cong tic to K1, K2 ngirng hoat
dong. Khi cac Coéng tic to K1, K2 ngirng hoat dong, cac tiép diém thuong dong cua cac
Cong tic to K1, K2 s& tro vé trang thai ban dau dé cung cap dién cho cong tac to KH hoat
dong. Khi cong tic to KH hoat dong, s¢ mo cac tiép diém ‘thuong dong, dong cac tiép tlep
diém thuong mé cua cdng tic to KH, khoa 13n cho cong tic to K1, K2 dong thoi cung cap
dién ap mot chiéu cho dong co, dong co s€ dugc ham dong nang.

Hé thdng bao vé cho dong co, mach dong lrc va mach diéu khién twong tuw nhu doi
véi cac mach diéu khién & trén.

Mach diéu khién dong co quay hai chiéu c6 lién dong, c6 him dugc Gng dung
trang bi cho nhém may tién.

Hinh 12.9 M6 hinh may tién cdng nghiép

CAU HOI BAI 12

1. Trinh bay so d6 nguyén ly ciia mach diéu khién dong co quay hai chiéu, c6 ham.
2. Tim tng dung trong thuc té cua cAc mach da hoc.
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13. CAC MACH PIEU KHIEN PONG CO MO MAY GIAN TIEP

Muc tiéu
Trinh bay dwocC cdu tgo va nguyén ly 1am viéc, pham vi ing dung ciia cac mach
diéu khién dong co mé may gian tiép.

13.1. Mach khéi dong sao — tam giac
13.1.1. Mach khéi dong sao — tam giac bang tay
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Hinh 13.1 So d6 mach khéi dong sao — tam giac bang tay

So dd nay chi 4p dung cho dong co 1am viéc binh thuong & ché d6 A .

DPong co md may & ché do sao - tam giac (Star — delta connection) véi dién ap dat
vao cé4c cudn day Sta to giam di /3 1an so véi dién ap dinh muc.

Khi nhan NGt nhan ON1, dong dién s& di vao cudn hit dién tir cua Cong tic to K1.
Khi cudn hat dién tir caa Cong tac to K1 c6 dién s& ma céc tiép diém thuong dong, dong
céc tiép tiep diém thuong mo cua Cong tic to K1, cung cap dién cho dong co.
Khi budng Nat nhan ON1, do tiép diém thudng mé cua Cong tic to K1 da dong nén duy
tri cho Cong tic to K1 hoat dong, dong thoi dong dién cting duoc cung cap cho Cong tac
to K2 qua tiép diém thuong déng ciia NGt nhan ON2. Khi Cong tic to K2 hoat dong, sé
mé& cac tiép diém thuong dong, dong céc tiép diém thuong mé cua cdng tic to K2, dong
co dugc ndi ¢ ché do sao (Y).

Sau mot khoang thoi gian ta nhan NGt nhan ONZ2, tiép diém thuong déng cia Nt
nhan ON2 mo ra, cat dién cung cap cho cudn hit cua Cong tic to K2, s& khién cac tiép
diém ctia Cong tic to K2 tré vé trang thai ban dau, ddng thoi cudn hit dién tir cua Cong



tac to K3 duoc cung Cap dién, s& mé céac tiép dlem thuong dong, dong cac tiép diém
thudng mo cia Cong tic to K3, khoa 1an cho Cong tic to K2, dong co dugc ndi & ché do
tam giac (A).

Pong co dugc bao vé qua tai boi Ro le nhiét RN, khi dong co bi qué tai sau mot khoang
thoi gian nhat dinh, bang kép trong Ro le nhiét s& tac dong lam cho tiép diém thuong
dong c6 phuc hdi mo ra cat dién cung cap cho cudn huat dién tir cua cac Cong tic to |
mach diéu khién nging hoat dong, dan toi dong co cling nging hoat dong. Sau khi xt ly
su ¢b, phai nhan NGt nhan phuc hdi trén Ro le nhiét RN dé phuc hdi thi méi mo may
dugc. Mach dong luc duoc bao vé biang CB, mach diéu khién duoc bao vé bai Cau chi.

13.1.2. Mach khéi dong sao — tam giac tw dong
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Hinh 13.2 So d6 mach khai dong sao — tam giac ty dong

Khi ta nhan NGt nhan ON, dong dién dugc cung cap cho cudn hit dién tir cia Cong
tic to K1, c4c tiép diém thuong mé caa Cong tic to K1 dong lai, ddng thoi cung cap dién
cho Ro le thoi glan RT va cudn hat dién tir Cong tic to K2. Pong co duoc Cap dién va
hoat dong & ché do sao (). Sau mot khoang thoi gian thiét |ap trude thi tiép dlem thuong
dong mo cham - dong nhanh cua Ro le thoi gian RT mo ra, ngat dién cung cip cho K2 va
tiép diém thuong mo dong cham — mé nhanh cua Ro le thoi gian RT dong lai cung cap
dién cho cudn hut dién tir cua Cong tic to K3 dong co duoc chuyén tir chay sao (Y) sang
chay tam giac (A) két thic qué trinh khoi dong, dong co lam viéc binh thuong ¢ ché do
tam giéac.

Néu muén dirng dong co thi ta nhan NGt nhan OFF ngung cung cdp dién cho cac
Cong tic to, dong co mat dién, mach nging hoat dong.

Hé thdng bao vé cho dong co, mach dong luc va mach diéu khién twong tu nhu doi
véi mach khai dong sao - tam giac bang tay.



Hinh 13.3 Pong co dugc ndi theo hinh sao  Hinh 13.4 Pong co duoc ni theo hinh tam giac

13.2. Mach khéi dgng bang di¢n tré phu mic vao Sta to
13.2.1. Mach khéi dong bang tay
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Hinh 13.5 So d6 mach khoi dong dung dién tré phu mic vao stato bing tay

Khi nhan nat NGt nhan ON1, cudn huat dién tir cua Cong tic to K1 c6 dién, s& tac
dong déng cac tiép diém thuong mo cua Cong tic to K1 & mach dong luc dé ndi mach Sta
to cua dong co vao ludi dién qua dién tré phu R. Bdng co md may qua dién tro.

Sau khoang thoi gian At, ta nhan NGt nhan ON2 dé cung cip dién cho cuén hut
dién tir cua Cong tic to K2. Khi cong tic to K2 hoat dong s& ndi mach Sta to cua dong co
truc tiép vao lué6i dién, ddng thoi mo tiép diém thuong dong cua Cong tic to K2 dé ngat



dién cho Cong tic to K1. Pong co 1am viéc ¢ ché d6 binh thudng. Qué trinh mé may két
thac.

Hé thdng bao vé cho dong co, mach dong lrc va mach diéu khién twong tu nhu ddi
véi mach khoi dong 6 trén.

13.2.2. Mach khéi dgng tw dong
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Hinh 13.6 So d6 mach khoi dong dung dién tré phu mic vao Stato ty dong

Khi nhan NGt nhan ON , Ro le thoi gian RT duogc cap dién, dong thoi nho tiép
diém thudng mé cua Ro le RT , cudn hut dién tir cia Cong tic to K1 ciing c6 dién, s&
dong cac tiép diém thudng mo cua Cong tic to K1 ¢ mach dong luc, ndi mach Sta to caa
dong co vao ludi dién qua dién tro R. Pong co mo méy qua dién tro.
Sau mot khoang thoi gian At da chinh dinh, tiép diém thudng mo dong cham cua Ro le
thoi gian RT dong lai cung cap dién cho cudn hut dién tir cua Cong tic to K2. Khi cong
tic to K2 c6 dién s& ndi mach Sta to cua dong co truc tiép vao ludi dién, ddng thoi tiép
diém thuong dong cua Cong tic to K2 s& ma ra, ngat dién cung cap cho cudn hat dién tir
cua Cong tic to K, Cong tic to K1 ngiing hoat dong. Pong co lam viéc & ché d6 binh
thuong. Qué trinh mé may két thuc.

Hé thdng bao vé cho dong co, mach dong luc va mach diéu khién twong tu nhu doi
véi mach khoi dong o trén.



13.3. Mach khéi dgng biing may bién &p tw ngiu
13.3.1. Mach khéi dong bang tay
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Hinh 13.7 So d6 mach khoi dong qua may bién &p tu ngau bang tay

Khi nhan Nt nhan ON1, dong dién dwoc cung cap cho cudn hut dién tir cia cong

tic to K1 va K2, cac tiép diém thuong dong cua Cong tic to K1, K2 & mach dong luc
dong lai, dong co dugc khoi dong qua may bién &p tu ngau.
Sau mot khoang thoi gian, ta nhan NGt nhan ON2 dé cat dién cung cap cho cudn hut dién
tir cia Cong tic to K2, dong thoi cap dién cho cudn hit dién tir cia Cong tic to K3, khi
Cong tic to K3 hoat dong, s& mo tiép diém thuong dong cia Cong tic to K3, ngit dién
cung cap cho cudn hut dién tir cia Cong tic to K1 va dong cac tiép diém thuong mo &
mach dong luc cta Cong tic to K3, cung cép dién cho dong co hoat dong. Pong co lam
viéc binh thuong, qua trinh mé may két thic. Khi Cong tic to K1 chua hoat dong thi
Cong tac to K3 ciing khong hoat dong.

Hé théng bao vé cho dong co, mach dong luc va mach diéu khién twong tu nhu doi
véi mach khoi dong o trén.



13.3.2. Mach khéi dong tw dong
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Hinh 13.8 So d6 mach khoi dong qua may bién &p tu ngau ty dong.

Khi nhan NGt nhan ON, Ro le thoi gian RT duoc cap dién, ddng thoi nho tiép diém

thuong mo cua Ro le RT, cudn hat dién tir ciia Cong tic to K1, K2 ciing c6 dién s& ndi
mach Sta to ciia dong co vao ludi dién qua may bién ap tu ngau.
Sau mot khoang thoi gian At da chinh dinh, tiép diém thuong dong mo cham cia Ro le
thoi gian RT mé ra ngat dién cung cap cho cudn hut dién tir caa Cong tic to K2, dong
thoi tiép diém thuong mo dong cham cua Ro le RT déng lai, cung cap dién cho cuon hit
dién tir ciia Cong tac to K3. Khi ¢dng tic to K3 hoat dong, s& ndi mach Sta to cua dong co
tryc tiép vao luoi dién, dong thoi tiép diém thuong dong cua Cong tic to K3 s& ma ra,
ngat dién cung cap cho cudn hat dién tir cua Cong tic to K1. Pong co 1am viéc ¢ ché do
binh thuong. Qua trinh ma may két thic.

Hé thdng bao vé cho dong co, mach dong lrc va mach diéu khién twrong tu nhu doi
véi mach khai dong 6 trén.



