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NOI DUNG BAI GIANG
» Pinh nghia - Cau Tao
» Nguyén ly hoat dong
- Ky hiéu cho cac phan tw cua contactor
» Cac khi cu dung kem theo contactor.
e Cac mach diéu khién.
» Gian do thoi gian.
* Cac théng s6 dinh muc.
?]"Céc ché dé lam viéc cua contactor.

/. TU6i thO_ vai phw(yng pha'p cho_n contactor.
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1. DINH NGHIA VA CAU TAO

e Contactor la khi cu dién tw, ap dung lwc hut
nam cham dién dé dong ngat mach dién
bang phwong phap diéu khién tw xa.

- Contactor gém cac thanh phan sau:

Nam cham dién : mach tw va cudn day
Lo xo phan lwc .

Hé théng tiép diém va thanh dan di
dong
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co dinh
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Két cau cua
Buong dap
HO quang
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Tac dung cua
budng dap h6é quang




Tiép diém chinh bi chay do hd quang dién
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2. NGUYEN LY HOAT DONG
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» Trong moi Contactor co hai loai tiép diém:
Tiép Piém Chinh va Tiép Piém Phu.

- Dong cho phep di qua Tiép Diém Chinh co
gia tri loon ( tw 5A dén 2250 A).

*Dong cho phep di qua Tiép Piém Phu co gia
tri thap ( tw 5A dén 15 A).

Tiép Dlem Chlnh dwoc lap trong mach dong
e dung cap ngudn trwc tiép dén Tai.

-'-Tlep Piém Phu dwoc 13p trong mach diéu
yhlen khong lién quan dén Tai. 15



Vi Tri Tiép Piém Chinh
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* Trong moi Contactor
thwong co ba cdp hay
bén cap Tiép Diém
Chinh loai thwong ho.

- Trong moi Contactor
thwong co 1cap hay 2
cap Tiép Piém phu loaj

 thwong ho va 1 cédp

/ hay 2 cap Tiép Diém
@8 phu loaj thwong dong
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TANG CUONG TIEP PIEM PHU CHO CONTACTOR

30, (module)
iép Bieém Phu,
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‘ﬂp tdng cwong Lap téng cwong
ép Piém Phu Tlep Piém Phu,
phia /\ong contactor phia trén contactor
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~* Tiép diém thwong dong ho mach trworc.

/

-}ié'p diém thwong ho kin mach sau. 2



3. KY HIEU CUA CAC BO PHAN CONTACTOR

TIAB AlAM THAANG AONG

MANS

3Kecn W NEMA IEC
7l5p ylgm M |
\Mivg ng Kin \ K
e — |- |
(Normal Open)
715p y1gm y
WH¥3 ng yyng 5’ K
NC -~
(Normal Closed) I
&XOoin day K
(Coil)




- Ky hiéu cua cac loai Tiép Piém Chinh va
Tiép Piém Phu khéng dwoc phan biét trong
ban ve.

Tiép Piém Chinh luén dwoc Iap dat trong
mach déng Iwc cung cap ngudn dén Tai

Tiép Blem Phu, luon dwoc Iap dat trong

mach dleu khlen dung cap nguon dén cuon

',:;-,,_;’{ day cua cac contactor hay cuon day cua
" cac khi cu diéu khién khac.
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4. KHI CU DUNG KEM THEO CONTACTOR

» Mudn contactor hoat déng can cap nguédn
dén cudn day cua nam cham dién bén trong
contactor.

*Mach cap ngudn dén cudén day cua ham
cham dién bén trong contactor dwoc goi E
mach diéu khién.

-.,.gé_,fMach diéu khién thu’o’ng dung cac nut nhan
dé dong ngat ngudn dién cap dén cudn day
" bén trong contactor.
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Nut nhan don
mot chwc nang

6 nut nhan ON - OFF

ng h(;’ 24






. +EBO6 NEMA IEC
1~t Ken don 5’
\Mi7g ng Yyng QJ_Q £

NC |
1 ~t QKen don |
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Nut nhan kep co thé thwc hién chwc ning
“dong hay ngat mach tuy thuéc vao so do
Mch dién két noi . 2



*Contactor phoi
hop voi Relay
nhiét tao thanh
bé Khoi Pdng
Tw (Magnetic
Stater) co chwc
nang bao vé
qua tai.

Contactor

' ' Relay nhiét
" (Thermal Over Load)
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4. CAC MACH BIEU KHIEN DUNG CONTACTOR

4. 1. MACH DIEU KHIEN CO’ BAN:

CONG »]V]\'[c} Dung hé thong nut nhan diéu khién
dong ngat mach cung cap dién cho Tai théng qua
tiép diém chinh cua contactor.

TRINH TU THU'C HIEN:

*Tao mach déng lwc bang cach ndi nguén dén Tai
thong qua cac tiep diem chinh thwong hov.

* Tao mach diéu khién bang cach:
< Pau ndi tiép nut nhan thwong dong, nut nhan
thwong ho voii cudén day trong contactor .
< Pau tiép diém phu thwong ho song song voi
hut nhan thwong ho'.

/ 28




L1 L2 L3 N

OFF (STOP)

ON (START)

. MACH DPIE S :
'L3 N !
0 0
ON (START)
M
0 0
0 0
0 0
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MACH PIEU KHIEN
THEO CHUAN NEMA

ON (START)

MACH BIEU KHIEN
THEO CHUAN IEC

L&) o

OFF (STOP)

ON (START) E

N - e e
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4. 2. GIAN PO THO'l GIAN:

* Gian do thoi gian la dé thi mé ta trang thai hoat
déng cua cac phan tw hay khi cu trong mach
diéu khién theo thoi gian thwec.

 Truc tung cua gian do thoi gian mé ta trang

thai lam viéc va trang thai nghi cua cac khi cu

hodc trang thai kin mach va ho mach cua cac
phan tw tiép diém.

“ *Truc hoanh cua gian dé thoi gian mé ta thoi

" gian thuc dang dién ra trong qua trinh lam viéc.

J 31



QUI UO'C CACH BIEU DIEN GIAN PO THO'l GIAN
NUT NHAN THUONG DONG (NUT NHAN OFF)
* Taj trang thai chwa tac dong, cac tiép diém cua nut

nhan thwong dong o trang thai kin mach dwoc biéu
dién theo mwc trang thai 1.

Khoang thoi gian
[ a d.

* Tai luc tac dong lén Tac Hong Ngoai Luc

nut nhan, cac tiép
diém cua nut nhan
. thwong dong o trang
; hai ho mach dwoc
(" biéu dién theo muc °

t;qng thai 0. -



NUT NHAN THUONG HO (NUT NHAN ON)

* Taj trang thai chwa tac dong, cac tiép diém cua nut
nhan thwong ho o trang thai ho mach dwoc biéu
dién theo mwc trang thai 0.

* Taj luc tac déng lén

nut nhan, cac tiép Khodng tho gian |
diém cua nut nhan o

Tac Bé;ng Ngoai Lu’_cé

thwong ho chuyén
tw trang thai ho

 mach sang trang | s afa s

/ i ) . s 1
¢ thai kin mach duwoc I |
/ b /A A , t
"bieu dien theo muwc L

trang thai 1. a3



CUON DAY NAM CHAM PIEN TRONG CONTACTOR
* Khi chwa cap nguén, trang thai cua cuén day dwoc
biéu dién tai mwc 0.
*Khi cap ngudn vao cudn day, trang thai cua cudn
day dwoc biéu dién tai mwc 1.

Chuwa cap Nguén Pa cap Nguén

Thoii
Piém
Cap
Nggﬁn

[}
OLE| f
L
[}
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TIEP PIEM THUONG DPONG VA TIEP PIEM THUONG HO’

* Khi cudn day contactor chwa dwoc cap ngudn, cac
tiép diém thwong dong o trang thai kin mach dwoc
biéu dién theo mwc trang thai 1; trong khi cac tiép
diém thwong ho o trang thai ho mach dwoc biéu
dién theo mwc trang thai 0.

* Khi cuén day contactor da dwoc cap ngudn, cac tiép
diém thwong dong chuyén sang trang thai ho mach
dwoc biéu dién theo mwce trang thai 0 ; trong khi cac

1_::_;tI9p diém thwong ho se chuyén sang trang thai kin
/ ach dworc biéu dién theo trang thai 1.

| / |ep diém thwong dong hoan tat qua trinh chuyen

o~ Hnun 'I-lnn il'lgm e un-w\ﬂ hr\:
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4. 2. MACH PIEU KHIEN CO’ BAN 2:

CONG DUNG: Dung nhiéu b nut nhan ON - OFF
diéu khién dong ngat mach cung cap dién cho Tai
théng qua tiép diém chinh cua duy nhat mot
contactor.

TRINH TU THUC HIEN:

 Tao mach diéu khién bang cach:

* Pau noi tiép cac nut nhan thwong dong
< Pau song song cac nut nhan thwong ho

“*PAau nodi tiép hé théng cac nut nhan thwong
dong voi hé thdng cac nut nhan thwong ho va
cudn day cua contactor.

* Pau tiép diém phu thwong ho song song voi
hut nhan thwong ho .

00

00
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PIEU KHIEN 1 CONTACTOR BANG NHIEU HE THONG ON OFF
VE THEO CHUAN NEMA

L3

OFF 3

OFF 2

ON1
U

ON 2
U
ON 3
U

O

.
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4. 3. MACH PIEU KHIEN CO’ BAN 3:

CONG DUNG: Khoa lién dong dung dién khong cho
hai contactor hoat dong dong thoi.

TRINH TU THUC HIEN:
» Tao mach diéu khién bang cach:

< Pau rieng moi mach diéu khién cho twng
contactor theo mach diéu khién co’ ban 1.

< Pau song song hai mach diéu khién cua hai
contactor vwa thwc hién. Hai mach nay dung
chung nut nhan OFF.

“*Pau chen n0| tiép tiép diém thu’o’ng dong cua

contactor 1 voi cudn day cua contactor 2 va
hguwo'c lal.
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KHOA LIEN PONG DUNG PIEN HAI CONTACTOR
VE THEO CHUAN NEMA

N




KHOA LIEN PONG HAI CONTACTOR BANG CO’

CONTACTOR 1
A - = A CONTACTOR 2
AANG NGANG HOAU AANG AANG HOAD AANG

....... ) B

—

KHOR LIAN .
AANG CA KHE LAD HUTT
A : DANG AON BAD NAM CHAM

2
I
L

AL

[

\.- -------------------

LAD TAC AANG
LAN AON BA®D

NGUAR AIAN
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B6 khoa lién déng bang co’
(Mechanical Interlock)




KHOA LIEN BPONG DUNG PIEN HAI CONTACTOR

PIEU KHIEN BANG NUT NHAN KEP
VE THEO CHUAN NEMA




5. CAC THONG SO PINH MUC CUA CONTACTOR

Theo IEC 60947-4, dac tinh cua contactor
dwoc xac dinh thong qua cac n6i dung sau:

*Loai Thiét bi.

» Cac gia tri dinh mwc va gioi han trong mach
dong lwc (mach chinh).

/ *Hang muc suv dung.

' *Mach diéu khién. 45






Hang muc sw dung (Utilization Category)
theo Tinh Chat Tai

Theo IEC 609474, trong hang muc SLp dung
tiéu chuan dinh nghla gia tri, dong dién ma

contactor co thé dong hay ngat. Gia tri nay
phu thuéc vao:

“* Loai Tai dwoc dong ngat mach: déng co

rotor 16ng soc, ddng co rotor day quan , tai
thuan tro.

/ “*Hién trang luc dong hay ngat mach : déng

" co dwng yén, dang khoi ddéng, dang van
hanh, dang dao chiéu hay phanh nguoc. 4




Contactor usage Type of load Typical applications
energisation no-inductive (cos ¢ 0.8) heating, distribution
starting slip-ring motors (cos ¢ 0.65) | wire drawing machines
switching off during running
regenerative braking
inching

starting squirrel-cage motors compressors, lifts, mixing
switching off during running | (cos @ 0.45 for le < 100A) pumps, escalators, fans,
(cos ¢ 0.35 for le > 100A) conveyers, air-conditioning
starting squirrel-cage motors printing machines, wire
switching off during running | (cos ¢ 0.45 for le < 100A)
regenerative braking (cos ¢ 0.35 for le > 100A)
plugging
inching

Current‘

Current‘

Lo e — Interruption of

Interruption of power current
power supply

: o

Hp-
. Starting Time ¢ Startin Time
period period .

AC3 utilisation category. The contactor interrupts the rated current  AC4 utilisation category. The contactor must be capable of
of the motor. interrupting the starting current id.




Hang muc sw dung chinh trong mach AC
Hang muc Tai va hién trang

Tai co Hé So6 Cong Suat bang hay

g lon hon 0, 95. Tai Thuan Tro.
o Khoi déng, phanh, van hanh nhap
nha Dong Co Rotor Day Quan.
bong Co Rotor Léng Soc khoi
AC3 dong va ngat mach trong luc dang

van hanh

Khoi déng, phanh, van hanh nhap

pes nha Pdng Co’ Rotor Léng Soc.

49



Hang muc AC1 thwong dwoc wng dung
trong cac mach dot nong bang dién tro,

mach phan phai.

* Khi contactor hoat dong theo Hang muc
AC2:

y Luc dong kin mach, tlep diém chinh tao
dong khO’I dong co gia tri lon khoang
2,5 lan dong dinh muec.

°Luc ngat mach, tiép dlem chinh ngat
dong khoi dong tal ap bang hay nho
ho'n ap ngudn dinh mwec.

' / 50




* Khi contactor hoat déong theo Hang muc
AC3:

- Luc dong kin mach, tlep dlem chinh tao
dong khO’I dong co gia tri lon khoang 5
dén 7 lan dong dinh muwc.

: Luc hgat mach, tlep dlem chinh ngat
dong dinh muwc tai ap bang khoang 20%
ap nguon dinh mwec.

; Ap dung cho tat ca moj dong co khong
dong bé 3 pha rotor 16ng soc dung tiéu
chuan

51



 Khi contactor hoat dong theo Hang muc
AC4:

{ Luc dong kin mach, tlep dlem chinh tao
dong khO’I dong co gia tri lon khoang 5
dén 7 l1an dong dinh mwc.

-Luc ngat mach, tlep dlem chinh ngat
dong khO’I dong tal ap bang hay rat lon
hon ap nguon dinh mwce. Sw ngat mach
trong dieu kién khac nghiét.

- Ap dung cho tat ca moj dong co khong
dong bé 3 pha rotor 16ng soc dung tiéu

/chuan -




JIS
= 5 di 5 ' C8201-4-1
Thong so dl_ph muwc ghi T e
trén nhan cua contactor .. NK 987403
AC-3:1-1-0
AC-1=ith B80A

IEC AC-3
60947-4-1 V-~ kW
: -\ . DIN VDE 0660 240 15
— BS EN 440 22
| MiTsusish B GB14048.4 550 25
s g ; ke N AC-1=]th80A 680 22

o . v 15 ) ?
e — el e(U)w 172M
22(32)NC m |+ Conrea (NG e IND'CONT' EQ
14(14NO I Brast = LTI

| 1088
|y e " Break All Linas
) “"

| g MAX. MOTOR HP
) . - VOLTS 1PH 3PH
110-120 3 7’1’2
220-240 T2 15
440-600 16 30
Aux. AB00 R300
AC-3 V~ A Continuous BOA
EN 240 55 For Acc,,5ee Pub.
60047 440 50 #IB(NA)-68278
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Contactors

Electrical durability:
making and breaking conditions

a.c. supply

Typical Utilisation Making Breaking
applications category I U I U

Resistors, AC-1 le Ue le Ue
non inductive
or slightly inductive loads

Motors

Slip ring motors:
starting, breaking.

Squirrel cage motors:
starting, breaking whilst
motor running.

Squirrel cage motors:
starting,

§ reversing,

¥ inching

(1) le < 17 A for electrical durability, le < 100 A for occasional duty.
(2) le > 17 A for electrical durability, le > 100 A for occasional duty.




Hang muc sw dung chinh trong mach DC

Hang muc Tai va hién trang
Tai DC co Hang S6 Thoi Gian
DC 1 ?
*nhé hon 1 ms.
Khoi dong, phanh, van hanh nhap nha
DC3 Dong Co DC kich tures Qg song.

Hang S6 Thoi Gian Fhho hon 2ms

Khoi déng, phanh, van hanh nhap nha
Pong Co’ DC kich tw r | tiép.
Hang Sé Thoi Gian ho hon 7,5ms

55
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* Khi contactor hoat dong theo Hang muc
DC3:

- Luc dong kin mach, tlep diém chinh tao
dong khO’I déng co gia tri lon khoang
2,5 lan dong dinh murc.

°Luc ngat mach, tiép dlem chinh ngat
dong khO’I dong tal ap bang hay nho
hon ap ngudn dinh mwe. Téc do guay
cua dong co’ thap, SWC phan dién co gia
tri Iqe ap hguoh cung cap co gia tri cao.
Ngat mach kho khan.

56



* Khi contactor hoat dong theo Hang muc
DC5:

- Luc dong kin mach, tlep diém chinh tao
dong khO’I dong co gia tri lon khoang
2,5 lan dong dinh muwc.

-Luc ngat mach, tiép dlem chinh ngat
dong kho dong tai ap cao hon ap
nguon dinh muwc. Toc dé quay cua dong
co’ thap.




Cac théng sbé cua Mach diéu khién gom:
- Loaj hguén dién cung cap.

- Cong Suat tiéu thu.

- Tan sé ngudn dién hay nguén DC.

- Ap dinh mwc cua mach diéu khién.

- Ap dinh mwc cua ngudén cung cap dén
mach diéu khién.

: Linh kién ngoal dwoc sw dung trong
~_mach dleu khién (cam bién, tiép diém cua
/0 cac khi cu khac, optocouple phan tw
¢ dién tw tac dong....)

{ / 58




Tudi tho cua contactor phu thudc :

* SO lan dong ngat (hay tan s6 hoat déng).
TiIfidudd lam viéc.

Cho BCKBB 3 pha co Pam = 15 hp. Nguon cung
cap co ap day 380 V - 50 Hz. Biét hieu suat dinh
muwc cua dong co’ la 0,88 va hé s6 cong suat dinh

muwc la 0,86. Dong co’ van hanh 24 gio/ngay, tan
s0 dong ngat 20 lan |/ gio:.

- Néu dung contactor cap ngudn truc tiép dé van
~ hanh (DOL- Direct On Lines) va dw tru tudi tho
~contactor la 10 nAm thi can chon contactor co
théng so thé nao ?

/ 59




GIAI:

Cac sb liéu cua dong co la :
P, =15hp=1§J46=11190W

\Y g ROV n dm@O,SS cos¢ 4 =0,86

Dong day dinh mwc cua déng co la:

»
Idm=ﬁ [122,46 A
3¢9/,0),. #0so, ~363800,889,86

~ Tong so lan dong ngat N cua contactor
. trong suot thoi gian 10 nédm:

N=24¢046580=1.752.000

60



Selection according to required electrical durability, in category AC-3 (Ue <440V)
Control of 3-phase asynchronous squirrel cage motors with breaking whilst running.

The current broken (Ic) in category AC-3 is equal to the rated operational current (le) of the motor.
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THI DU 2:

Cho PCKPB 3 pha co Pdm = 40 hp. Nguén
cung cap co ap day 380 V - 50 Hz. Biét hiéu suat
dinh mwc cua déng co’ la 0,9 va hé sé cong suat
dinh mwec la 0,86.

Stator co 6 dau ra day, dong co van hanh
dwocvoi2cap diéenap:380V/660V( [/Y).

Pdng co van hanh 24 giolngay, tan sé dong
hgat 2 lan / gio:.

~ Néu dung contactor d6i dau day quan tw Y
2 sang deé giam dong khoi dong va dw, tru tudi
iitho contactor la 10 nam th| can chon cac

contactor co théng sé thé nao ?
.. / 62




GIAI:

Cac sb liéu cua dong co la:

Pdm=40hp=4g46=29840W

VvV g JRBOV Ny nEO,Q cos¢ 45 =0,86

Dong day dinh mwc cua déng co’ luc dau la:

»
|, = —a840 __ 58 58 A
39/,9),,., %050 . V38800,99,36

Dong day kheoi déng trwe tiép luc dong co

 =6¢8,58(135148A
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TRANG THAI KHO'l TRANG THAI VAN
DONCjAE DAY 380 HANIAP DAY 380

L1 L2 L3
IV




TRANG THAI KHOIl
DONG\P DAY 380

CHUYEN DAY QUAN
STATOR PAU Y, T(‘)’Ng;
TRO PHA TANG 3 LAN

DONG KHOI PONG KHI
DAY QUAN STATOR PAU

L1 V L2

I I
I

" 1

|

| |

mmY 2

O w
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, L1 W L3
TRANG THAI

KHO'I PONG
DAY QUAN STATOR PAU Y

S=1 o M=
R=0

TRA_NG

| THAI VAN
C AY QUAN HTATOR PAU
i M=1




TRANG THAI
KHO'| BPONG

DAY QUAN STATOR PAU Y

Day quan Stator
dau Y twong wng
voi Ngudn ap 3 pha
co Ap day 660 V

Ngudn 3 pha cung
cap dé khoi dong
. déng co hién taj co
~ Ap day 380V

L7 A

p 4

L3




S=0 R =

Khi déng co dang
trong giai doan khoi déng
voi so do dau Y, néu thuc
hién chuyén mach thi
contactor S =0.

Nhw vay contactor S se
ngat mach voi dong khoi
dong dang qua cac tiép
diém.

Contactor S lam viéc theo
ang muc AC4

M=1 TRANG THAI CHUYEN
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Dong pha dinh mwc cua dong co luc dau la:

|
| =.9m=§a_53 [133,82A
phadA " /3 3

Contactor M va R ngat mach taj dong pha
dinh mwc qua cac tiep diém.

Contactor M va R lam viéc theo hang muc AC3

Tong sO lan dong ngat N cua contactor
trong suot thoi gian 10 nam:

N=1g4¢6580=87.6300
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Millions of operating cycles
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Control of 3-phase asynchronous squirrel cage motors (AC-4) or slip ring motors (AC-2) with breaking whilst motor stalled.
The current broken (Ic) in AC-2 is equal to 2.5 x le.
The current broken (Ic) in AC-4 is equal to 6 x le. (le = rated operational current of the motor).
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Contactor S (AC4)

loai LC1 D25 | M
d R . 1
TRANG THAI VAN HANH o
4
T S

DAY QUAN STATOR PAU

Y haA ﬁ §
W T

/ 11

[ .

vy iy

" Contactor M, R (AC3)
| Ioai, LC1 D38




BO CONTACTOR
CHUYEN POI Y

L1 L2 L3

74



	Slide 1
	Slide 2
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