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CHUONG 1. KY THUAT PIEN
1. MACH PIEN MOT CHIEU

Muc tiéu

- Sau khi hoc xong bai nay, sinh vién trinh bay dwoc cac thanh phdn co ban trong mét
mach dién mét chiéu.

1.1 Khéi niém co ban vé mach dién

- Mach dién 1a mot hé théng gom cac thiét bi dién, dién tir ghép lai. Trong d6 xay ra qua
trinh truyén dat, bién doi nang luong hay tin hiéu dién tir do boi cac dai lwong dong dién,
dién ap.

o ¢
_T_
i
.
T

Hinh 1.1 Mach dién co ban
1.2 Céc thanh phin co ban ciia mach dién
1.2.1. Pién ap

- La dai lugng dac trung cho kha nang tich lliy ndng luong cta dong di¢n. Trong
mach dién, tai cac diém déu c6 mot dién thé V nhat dinh, hiéu dién thé gitra 2 diém goi la
dién 4p U. Ta ¢6 Uas = Va —Ve. Trong d6, Va,s 1a dién thé diém A, B. Uas la hiéu dién
thé giira A va B.

- Chiéu dién 4p la chiéu tir diém c6 dién thé cao dén diém c6 dién thé thip. Pon vi
dién ap la volt (V). Ky hiéu U, u(t).

« Kilo Volt ( KV) = 1000 Volt
« Mili Volt (mV) = 1/1000 Volt
o Micro Volt = 1/1000.000 Volt
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Hinh 1.2 Méi quan hé giira ap suat va chiéu cao cot nudc

Dién 4p c6 thé vi nhu d6 cao cua mot binh nuéc, néu hai binh nude c6 do cao khac
nhau thi khi ndi mot 6ng dan sé c6 dong nudc chay qua tir binh cao sang binh thap hon,
khi hai binh nudc c6 do cao bang nhau thi khong c¢6 dong nudc chay qua 6ng dan. Dong
dién ciing nhu vay néu hai diém co6 dién ap chén léch s& sinh ra dong dién chay qua day
dan ni vai hai diém do tir dién ap cao sang dién ap thap va néu hai diém co dién ap bang
nhau thi dong dién trong day dansé =0

1.2.2 Dong dién

- Dong dién la dong chuyén doi c6 huéng cua cac hat mang dién tich dudi tac dung

cua dién truong.

- Cuong do dong dién I 1a dai lugng dac trung cho do 16n cia dong dién. Cuong do
dong dién duogc tinh bang lugng dién tich chay qua tiét dién thang cua vat dan trong mot
don vi thoi gian.

| = dg/dt
- Bon vi cta dong dién 1a Ampe (A)

- Trong kim loai, 16p ngoai cing cua nguyén tir kim loai c6 rat it electron, ching
lien két rat yéu véi cac hat nhan va dé bat ra thanh céc electron tu do. Duéi tac dung cua
dién trudng cac electron tu do ndy s& chuyén dong co hudng tao thanh dong dién.

- Trong dung dich, cac chat hoa tan trong nudc s& phan ly thanh cac ion dwong tu
do va cé4c ion &m tu do. Dudi tac dung cua dién truong céc ion ty do nay s& chuyén dong
c6 huong tao nén dong dién.

1.2.3. Dién tro
- Bac trung cho hién tugng ti€u tan nang lugng
- Ky hi¢u: R
- Don vi dién tro la ohm (Q).

1.2.4. Céng sudt

- Cong suat 1a dai luong dic trung cho kha nang thu va phat nang luong dién trudng
cua dong dién. Cong suat duoc dinh nghia 1a tich s6 cua dong dién va dién &p:
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- Néu dong dién va dién ap cung chiéu thi dong dién sinh céng dwong P > 0 (phan
tr hap thu nang luong)

- Néu dong dién va dién ap nguoc chiéu thi dong dién sinh cong am P < 0 (phan tu
phat nang luong)

- Pon vi cOng suét 1a watt (W). Dbi vi mach xoay chiéu, cdng thic tin cong sut
tac dung nhu sau:

P = U.l.cose
- Trong d6 U 1a dién &p hiéu dung, I 13 dong dién hiéu dung, cose 1a hé s6 cong suat.
1.3. Méi quan hé giira cac thanh phin co ban ciia mach dién

- Trong mét mach dién, luong cdng can thiét duoc cap cho céac thiét bi khac nhau
bang cach thay ddi gia tri cua dién tré hodc dién ép.

- Khi cho dong dién di qua dién tro R, U 1a dién ap dat giira 2 dau dién tré R, theo
dinh luat Ohm ta co:
U=IR
1.4. Cach dau mach dién co ban

1.4.1. Mach dién dau noi tiép

Dién trd mac ndi tiép
R1
T mp| R )
Ui L2 U3
R2 on > A OA M Y AR
Pién tro — A (FAYAY (FATAY

T dang hiéu Rl Rz Rl
h| 12 I3

L 3

. , |
R=R1+R2 J

R=R1+R2+R3+R4 +.. “

- Cuong do dong di¢n
I=lhhi=h=..=1
- bién ap

U=U:1+Ux+ ..+ Uy
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1.4.2. Mach dién ddu song song

Dién tré méc song song

R1 Remp| (R

Dién tro
dang hiéu

_R1xR2

R'R1+R2

i X Al M.
R R1 R2'R3

- Cuong do dong di¢n

I=hh+l2+...+1

- bién &p
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2. MACH DPIEN XOAY CHIEU MOT PHA

Muc tiéu

- Sau khi hoc xong bai nay, sinh vién hiéu dwoc cac kién thite co ban vé mach dién xoay
chiéu mgt pha.

2.1. Cac khai niém co ban
2.1.1. Cac dinh nghia
- Dong dién xoay chiéu 1a dong dién c6 chiéu va tri sé thay ddi theo thoi gian.

- Dong dién xoay chiéu bién thién theo quy luat hinh sin theo thoi gian dugc goi la
dong dién xoay chiéu hinh sin,duoc biéu dién bang do thi hinh sin trén hinh.

I= Imax sin (ot + ;) (2.1)
- Trong d6 : i: La tri s6 tic thoi cia dong dién.
Imax: L& gi& tri cuc dai ctia dong dién (hay la bién d6 cua dong dién).
o: La tan s6 goc

v: La goc pha ban dau cua dong dién.

max

Current

Time

Hinh 2.1 Biéu d hinh sin cua cuong do dong dién theo thai gian
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- Chu kp: La khoang thoi gian ngin nhat dé dong dién lap lai tri s6 va chiéu bién
thién cti. Chu ky c6 ki hiéu la T,don vi : giay (S).

- Tan sé: La s6 chu ky ma dong dién thuc hién dugc trong mot don vi thoi gian
(trong maot gidy).tan sé co ki hiéu 1a f.

-1
f=2(Hz)
- Pon vi cua tan sb 1 hertz, ky hiéu Hz

- Tan s6 goc: La tée do bién thién cua dong dién hinh sin. Tan sé goc c6 ky hiéu la
o, don vi la rad/s.

- Quan hé¢ gitra tan s goc va tan sé: © =2xf
- Trj 86 tirc thoi ciia dong dién:

- Tri s tae thoi 14 tri s6 tng véi thoi diém t, ky hiéu 1a i. Trong biéu thuc 1.1 tri s6
tirc thoi phu thude vao bién d Imax va goc pha (ot + ).

- Bién d0 Imax 12 tri s6 cuc dai ciia dong dién |, cho biét o 16n cua dong dién.

- Goc pha (wt + i) ndi 1én trang thai cia dong dién ngay tai thoi diém t. O thoi diém
t = 0 thi g6c pha ctia dong dién 1a i, yi goi 13 goc pha ban dau ciia dong dién. Goc pha ban
dau yi phu thudc vao thoi diém chon 1am gdc thoi gian.

Fpsin (ax + &) Fp sin g

Hinh 2.2 Goc Iéch pha cua dién ap
2.1.2. GOc léch pha ¢ gitta dién dp va dong dién
- Gia sir cho dong dién i = Imax sin (ot + i) Va U = Umax sin (ot + yu)

- Trong d6 Umax, yu 13 bién d6 va gdc pha caa dién 4p. Ta sé& biéu dién goc léch pha
gitra u vai.



- Dé biéu dién goc léch pha gitra 2 dai luong didu hoa ching phai c¢é cung tan sé

goc,cung ham sin hoac cos.

- GOc léch pha gitra dién ap va dong dién ky hiéu la ¢
¢ = (ot + yu) — (ot + yi) = yu—yi

- Géc ¢ phu thudc vao cac thong sé cua mach

Khi ¢>0 : Dién ap vuot trude dong dién.

Khi ¢<0 : Bién ap cham sau dong dién.

Khi ¢ =0: Dién ap trung pha dong dién.

Khi ¢ = +r: Dién ap nguoc pha véi dong dién.

- Tri s6 hiéu dung ciia dong dién

- Tri sb hiéu dung cua dong dién xoay chiéu la gia tri twong duong cta dong dién
mot chiéu khi chiing di qua cing mét dién tro trong thoi gian mot chu ky thi toa ra mot

nang lugng dudi dang nhiét nhu nhau. Ki hiéu bang chixin hoa: I, U, E,...
- Tri s6 hiéu dung cua dong dién hinh sin

_ Imax

NG =0.707 Imax

- Tuong tu ta cd tri s6 hiéu dung cua dién ap

Umax

vz
- Chl y: Bé phan biét, can chi y cac ky hiéu:

U= =0.707 Umax

u, i:Tri s trc thoi,ky hiéu chit thuong.
U, I: Tri s6 hiéu ¢ng dung, ky hiéu chi hoa.

Umax, Imax: Tri $6 cuc dai (bién d9).
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Voltage (=T sin w1t Voltage (N=Thsmer
Cumrent ()= fysin (@ 1—¢) Current (= iysm{ew = &)
Phase difference=0—-(-g)=~¢ Phase difference=0-(=g)=-¢
ie voltage is leading by an angle (= ¢) ie. voltage isleading by an angle (- &)
w7z current w.r.z. curent



2.2 Cac mach dién xoay chiéu co ban
2.2.1 Mach xoay chiéu thudn dién tré

- Mach dién xoay chiéu thuan dién tré 12 mach dién xoay chiéu c6 hé sé ty cam rat
nho c6 thé bo qua, khdng c6 thanh phan dién dung, trong mach chi con mot thanh phan
dién tro nhu bong dén, bép dién,...

VH, IF? 4

V@ R Vi

(a) (b)
Hinh 2.3 Mach thuan dién tr&

- Gia sir cho dong dién i = Imax sin(wt) di qua di¢n tr6 R
u : La dién ap dit gitra 2 dau dién tro.
- Theo dinh luat Ohm ta cé:ur=R .i

Ur=R . Imax sinot

Ma Umax=Imax . R

= Ur =Umax sinmt

- So sénh biéu thirc dong dién I va dién &p ur, ta thay: goc léch pha gitra dién ap va
dong dién: @ = gu-¢i = 0. Ta két luan u va | cing pha nhau.

2.2.2 Mach xoay chiéu thuan dién cam

- Mach thuan cam 1a mach dién c6 cudn day c6 hé sé tu cam L kha 16n,dién tro R
kha nho c6 thé bo qua.

- Gia sir cho dong dién xoay chiéu di qua cudn day, dong dién | ¢6 dang:i=Imax sint.
Trong d6 u 1a dién ap dat gitra 2 dau cuon day.

- Ap dung dinh luat Om twong tu nhu truong hop mach xoay chiéu thuan dién tro
ta co duoc:

uL= Urm.sin(ot + 7/2)
Vé’l ULmZIm.L.(O

- Trong d6 XL = oL



XL: La cam khéang caa cudn day c6 don vi la 6m (Q)
- Trong mach xoay chiéu thuan dién cam u nhanh pha hon i mét goc n/2.

VL1 IL‘

}
A LHv, 0 e
| N4

(a) (b)
Hinh 2.4 Mach thuan dién cam
2.2.3 Mach xoay chiéu thudn dién dung

- Mach xoay chiéu thuan dién dung 1a mach dién chi c6 dién dung C va dién trg nho
coi nhu khong dang ké.

VCv IC

1) C Vs 0

(@) (b)
Hinh 2.5 Mach thuan dién dung
- Gia str cho dong dién xoay chiéu di qua cudn day, dong dién i c6 dang:
I = Imaxsinot.
Trong d6 u 1 dién ap dat gitra 2 dau cudn day.

- Ap dung dinh luat Om twong tu nhu truong hop mach xoay chiéu thuan dién tro
ta c6 duoc:

Uc=Ucm sin(wt — 1/2)
Voi Uen=—Im => In=C.00.Ucn
Trong do Xc=—
Xc: La dung khéang cua cudn day co don vi la 6m(LQ2)
- Trong mach xoay chiéu thuan dién cam i nhanh pha hon u mét goc 1a /2.
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3. MACH DPIEN XOAY CHIEU BA PHA
Muc tiéu
- Sau khi hoc xong bai nay, sinh vién hiéu diwroc céc kién thize co ban vé mach dién xoay
chieu ba pha.
3.1 Hé thdng dién ba pha
3.1.1 Khai niém chung

- Ngudn dién xoay chiéu 3 pha la 1 hé théng gom 3 sirc dién dong 1 pha cé cung
bién d6, cung tan sé, nhung 1éch pha nhau 120°, hay 1/3 chu ki. Mach dién 3 pha gém
ngudn dién 3 pha, dudng day truyén tai va tai 3 pha.

pa=+ 2E -sin( wt)
ob=+"2E - sin{ wit—(2.-3) ir)
oo=+ 2E - sin{wt— (4.73) )

Phose sequence : ga — eb —ac

Hinh 3.1 Ngudn xoay chiéu 3 pha
3.1.2 Nguyén tdc tao nguon 3 pha doi xing

- Pé tao ra dong dién xoay chiéu 3 pha nguoi ta dung mdy phat dién dong bo 3 pha,
cau tao gom:

- Phan tinh (stator) gém c6 3 cuon day AX, BY, CZ dit léch nhau 120° trong khdng gian,
goi la day quan pha A, B, C.

- Phan quay (rotor) 12 mot nam cham dién c6 cyuc N-S.

- Khi quay, tir truong cua rotor lan lugt quét qua cac cudn day trén stator va cam tng
thanh céc sire dién dong sin clng tan sb, cung bién do,léch pha nhau 120°

- Biéu thuc tirc thoi cua 3 stre dién dong:
Pha A: ea= EV/2 sin ot

Pha B: eg = EV2 sin(ot-211/3)
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Pha C: ec = Ev/2 sin(ot+27/3)
3.2 Cach mic 3 pha
3.2.1 Cach mdc hinh sao

- Mach dién 3 pha mic hinh sao 1a d4u ba diém cudi X, Y, Z thanh mét diém chung
goi 1a diém trung tinh (diém 0).

- Day dan ndi véi cac diém dau A, B, C goi la day pha.

- Day dan ndi voi diém 0 goi 1a day trung tinh hay day trung hda mach chi cé ba
day pha A, B, C goi 1a mach ba pha ba day. Con néu c6 ca day trung hoa A, B, C, O thi goi
la mach ba pha bon day.

- Dong dién di trong cac cuon day pha goi 1a dong dién pha:lp.
- Dong dién di trén cac day pha goi la dong dién day:lq.

- Dong dién di trong day trung tinh ki hi¢u la:lo.

- bién ap giira hai dau cuon day pha goi 1a dién ap pha:Up.

- bién ap gitra hai day pha goi 1a dién ap day:UL.

Y - Y wire connection j
I

n, )b Three-phase
aliernating
current circuit

Symmetrical £
three-phase

alternate current

Balanced load

Hinh 3.2 C4ch méc 3 pha hinh sao
- Quan h¢ gitra cac dai luong day va pha
Id:|p

Ua=v3 Up

3.2.2 Cach mdc hinh tam giac
- Mach bap ha mac hinh tam gié4c 1a Iy diém cudi pha A d4u vao dau pha B, cudi
pha B vao dau pha C va cudi pha C vao dau pha A tao mot mach hinh tam gic va ba dinh
tam giac ndi voi ba day dan goi 14 ba day pha.
11



N~ Awire connechion
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alterncta current

Th
alternating
b current circuit - b
Balanced load

Hinh 3.3 Cach mic 3 pha hinh tam giac

- Quan h¢ gitra cac dai luong dién ap,dong dién day va pha

Ud:Up
le=+/31p
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4. CAC PHAN TU BAO VE

Muc tiéu
Trinh bay dwoC cau tgo va nguyén ly 1am viéc, pham vi ing dung cia cac phan tir
bado vé.

4.1 Cau chi
4.1.1 Cdu chi éng
Cau chi éng (Tube fuse) 13 loai cau chi ¢6 ciu tao don gian va duoc sir dung nhiéu
trong céc thiét bj dién gia dung va hé thong truyén tai dién.
Cau chi 6ng bao gém cac bd phan sau

Hinh 4.1 Céu tao cta cau chi 6ng
1. Ong thiy tinh
3,3”. Nép kim loai
4. Day chay 4

Day chay (4) trong 6ng thiy tinh (1) dugce han vao hai nap kim loai (3) va (3°).
Ong thuy tinh gidp tranh hd quang ban tung tée khi day chay dut.

4.1.2 Chirc nang va ung dung
Cau chi c6 chuc nang bao vé cho Cac thiét bj dién mic ndi tiép sau no tranh khoi
su cd ngdn mach (con goi 1a doan mach, chap mach). Khi xay ra su ¢ ngan mach hoic cé
dong dién l6n quéa dong dinh mirc chay qua thi day chay trong dng sé& tu chay va gay ngat
mach, gilp bao vé cac thiét bi dién.

B6 phan co ban cia cau chi 1a ddy chay. Day chay thuong duoc 1am bang cac chat
c6 nhiét d6 nong chay thip. V&i mach co cudng do dong dién 16n, day chay co thé 1am
bang chat c6 nhiét do nong chay cao nhung c6 thiét dién nhé thich hop. Do vay, diy chay
thuong 1a day chi thiét dién tron hodc bang cac day k&m, hop kim chi - thiéc, nhém hay
d6ng v&i nhiéu hinh dang khac nhau.

[ocUn Ul o]

Hinh 4.2 Hinh dang day chay
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Dé cau chi bao vé dugc ddi trong can bao vé, ddy chay phai chay dut trude khi ddi
tugng bi pha huy. Tri s6 dong dién ma day chay bi chay dut dugc goi 1a dong dién gidi
han. RS rang can c6 dong dién gii han 16n hon dong dinh muc (lgh >lam) dé day chay
khong bi dit khi lam vi¢c voi dong dinh muc.

- Thong thuong ddi voi day chay chi thi Ign/lam =1,25 + 1,45
- Day chay hop kim chi thiéc Ign/lam = 1,15
- Day chay dong Igh/lam = 1,6 + 2

Day chay thuong duoc ché tao san véi cac dong dinh muc : 3, 6, 10, 15, 20, 25, 30,
40, 60, 100(A).

Ngoai cau chi dng thi c4c loai cau chi sir dung trong ki thuat c6 nhiéu dang,
kiéu khac nhau nhung nguyén i 1am viéc hoan toan giéng nhau.

Hinh 4.3 Cau chi loai nap xoay thuong ldp o ta dién

%i?/ | ‘ & (e

A

Hinh 4.4 Cau chi loai kep Hinh 4.5 Ky hiéu ciu chi trén so do dién
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Hinh 4.6 Cau chi 6ng thong dung

4.2 Ro le nhiét
4.2.1 Cdu tao va nguyén Iy lam viéc
Ro le nhiét (Thermal overload relay) 14 khi cu dung dé bao vé cac thiét bj dién (dong
co) khoi bi qua tai. Ro le nhiét c6 dong dién lam viéc téi vai tram Ampe, dién ap mot chiéu
t61 440V va dién ap xoay chiéu t6i 500V - tan s 50hz

6
7
o
Hinh 4.7 Cau tao va nguyén ly 1am viéc Ro le nhiét
1. Co cdu don bay 5. Bang kép
2. Tiép diém thudng dong 6. Phan tir 46t nong
3. Tiép diém thuong mo 7. Thanh cach dién
4. Vit diéu chinh dong dién tac dong 8. Nut 4n phuc hdi
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Trén so do cau tao cua Ro le nhiét ta thay dong dién di vao dong co s& di qua phan
tr d6t ndng 6. Khi dong co bi qué tai, phan tir dot ndng 6 s& ndng Ién va téa nhiét ra xung
quanh, nhiét lvgng nay sé& tac dong dén bang kép 5, bang kép 5 khi bi ho néng s& cong theo
mét chiéu nhat dinh (& hinh 1.7 1a chiéu tir phai sang trai). Néu trong pham vi nhiét d6 cho
phép thi don bay 1 van gitr dong diéu khién di qua tiép diém thuong dong 2 va mach diéu
khién 1am viéc binh thuong. Néu dong co tiép tuc bi qua tai trong mot thoi gian dai thi
bang kép 5 s& cong lén nita ddng thoi kéo theo thanh cach dién 7 dich chuyén sang trai tac
dong vao co cdu don bay 1. Co cdu don bay 1 s& mo tiép diém thuong déng 2 va dong tiép
diém thuong ma 3 dé cat mach diéu khién va tir d6 mach luc bi cit.

Khi su ¢6 qua tai da duoc giai quyét, mudn Ro le nhiét tr vé trang thai ban dau dé
tiép tuc nhiém vu bao vé qua tai, phai 4n n(t phuc héi 8. Vit diéu chinh 4 c6 tac dung diéu
chinh dong dién tac dong twong ng vaéi dong dién xudng dong co.

(@) RN (b) —j'EFEH

Hinh 4.8 (a) Ky hiéu phan tir 6t nong Ro le nhiét.
(b) Ky hiéu tiép diém thuong doéng c6 nat nhan phuc hdi Ro le nhiét.

4.2.2. Churc nang va ung dung

Ki hiéu nat an phuc hdi trén tiép diém thuong dong chi rd ¥ nghia : khi Ro le nhiét
da tac dong va da xu Ii sy ¢, mudn tro vé trang thai ban dau, can phai an nit phuc hoi.
Ro le nhiét ¢6 quan tinh nhiét Ién vi khi dong dién qua phan tir d6t ndng tang 1én
thi can phai mot thoi gian dé nhiét truyén t6i bang kép, lam bang kép cong 1én. Vi
thé Ro le nhiét khdng c6 tac dung cat mach tac thoi khi dong dién ting 1én manh nghia 1a
Ro le nhiét khdng bao vé duoc su ¢b ngan mach.

Dong dién qué tai cang 16n thi thoi gian tac dong cua Ro le nhiét cang ngan.Trong
sir dung thuc té, dong dinh muc cua Ro le nhiét thudng duoc chon bang dong dién dinh
muc cua dong co dién can duoc bao vé qué tai, sau d6 chinh gié tri cua dong dién tac
dong la:lu=(1,2:1,3) lam

Vi Ro le nhiét tac dong la nho bang kép bi nung nong cong 1én nén tac dong cua
Ro le nhiét bi anh hudng caa nhiét d6 moéi treong xung quanh. Khi nhiét d6 moi truong
xung quanh tang, Ro le nhiét sé tac dong sém hon, nghia la dong dién tac dong bi giam,
khi d6 can phai hiéu chinh lai liq 6n hon.
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Béng kép

Hinh 4.9 Bang kép trong Ro le nhiét

Trong c6ng nghiép Ro le nhiét thuong duoc mac chung véi Cong tic to.

Cong tic to

Ro le nhiét

Hinh 4.10 Céng tic to va Ro le nhiét trong ta dién
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4.1. Ap t6 mat

Hinh 4.11 Ap t6 mat théng dung
4.1.1. Cdu tgo va nguyén ly 1am viéc
Ap t6 mat (Circuit breaker) 1a khi cu dién dong mach bang tay va cat mach tu
dong khi co sy ¢ nhu: ngan mach, quéa dong, qué ap, sut 4p,..V.v...
Ap t6 mat con duoc goi V6i tén khac nhu CB (Circuit Breaker) hay may ngat tu
dong. Két ciu Ap td mat rit da dang va duoc chia theo cac chirc ning bao vé nhu:
- Ap t6 mat dong dién cuc dai .
- Ap t6 mat dong dién cuc tiéu.
- Ap t6 mat dién &p thap.
- Ap t6 méat cdng suat nguoc v.v...
Trong giéi han cua bai hoc, ching ta chi tim hiéu ciu tao va nguyén ly lam viéc
ctiia mot so loai ap td mét thong dung nhu Ap t6 mat dong dién cuc dai, Ap td mét dong
dién cuc tiéu, Ap td mat dién ap thap.

a. Cdu tgo va nguyén Iy l1am viéc cia Ap t6 mdt dong dién cuc dai

Ngm‘fm

éﬁ

B

Cuon dnj,
bio ve
qua dong

i

I
Tai

Hinh 4.12 CAu tao va nguyén Iy lam viéc Ap t6 mat dong dién cuc dai
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1, 6. Ld x0 ; 2, 3. Co cAu don moc; 4. Nip tir dong; 5. Lai st tir; 7. Cudn day bao
Vé quéa dong

Sau khi dong Ap t6 mét bing tay, mach dién can bao vé duoc cap dién. Lac nay hai
mau & hai don méc 2 va 3 méc vao nhau. Pon moc 2 duoc kéo bai 10 xo 1, don moc 3 duge
giit boi 10 xo 6 gitp mach dugc ndi thong.

Binh thudng, dong dién qua mach van & muac cho phép, luc kéo cua 10 xo 6 16n hon
lwc hat cta cudn day bao vé qué dong 7 (cudn dién tir), mach hoat dong binh thuong.

Khi dong dién vuot qua dinh muic cho phép (qué luc cang cua 10 xo 6) thi cudn dién
tr ndi tiép vai mach luc s& du luc thing hec can cua 10 xo 6, hat nap tir dong 4, 1am can 3
quay nha mac chét. Lo xo 1 kéo roi tiép diém dong ra khoi tiép diém tinh dé cat mach.
Mach sé duoc bao vé khdng bi qua dong ¢ mét gia tri nao do.

b. Cdu tqo va nguyén ly 1am viéc cia dp t6 mat dong dién cyec tiéu

i T

Hinh 4.13 CAu tao va nguyén Iy lam viéc Ap t6 mat dong dién cuc tiéu

1. Cudn day dién tir; 2. Nép tir dong; 3, 6. Lo x0; 4,5. Co cAu don moc

Binh thudng dong dién 1am viéc 16n hon dong cat (dong nha) nén cudn 1 da lyc hit
dé hat nap tir dong 2 va mach duoc dong kin.

Khi dong dién thap hon dong dinh mic thi cudn hut dién tir 1 khong du tir lyc dé
thang luc kéo 10 xo 3 nén 10 xo 3 kéo nap tir dong 2 va co cau don moc 4 1én, lic nay 10 xo
6 kéo don moc 5 mang hé tiép diém sang tréi, lam tiép diém bi mo, dong dién bi cat, mach
duoc bao Vvé.

c. Cau tgo va nguyén Iy 1am viéc cia Ap t6 mat dién &p thap

Vi Ap td mat bao vé khoi dién &p thip thi sau khi dong Ap td mét bang tay, cuon
day bao vé sut &p 7 c6 du dién ap s& hat nap tir dong 5 dé hai co cdu don méc 2, 3 moc vao
nhau, 10 X0 4 giit don moéc 3, 16 xo 1 gitt don moc 2, cac tiép diém chinh duoc dong lai,
mach duoc ni thdng.

Khi dién &p ngudn giam thap hon dién ap dinh muc, cudn day bao vé sut ap khdng
dua dién ap s& co luc tir yéu va 10 xo 4 kéo don méc 3 cung nap tir dong 5 1én, cac tiép diém
chinh bj 16 xo 1 kéo vé& bén tréi, cit mach dién dong lyuc, tir 36 mach dién duoc bao vé.
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Hinh 4.14 Cau tao va nguyén ly 1am viéc Ap t6 mat dién ap thap

1, 4. Lo x0; 2, 3. Co cau don moc; 5. Nép tor dong;
6. Lai sit tir; 7. Cudn day bao vé sut ap

\

Hinh 4.15 Ky hiéu Ap t6 mat trén so d6 dién
Khi dong cit cac tiép diém bén trong Ap t6 mét thi ho quang sinh ra giira céc tiép
diém sé& bi kéo gi&in va chia nho trong céac khe ciia budng dap ho quang, khién cho hd quang
bi dap tit nhanh chéng, gilp céc tiép diém bén trong Ap td mat bén hon.

4.1.2. Chirc nang va wng dung
Ap t6 mét 1a mot khi cu dong cit bang tay c6 bao vé. Dung dé bao vé mach dién khi
c6 su ¢d nhu: thap &p, qua dong, dong nho, chdng giat. ...
Doi khi trong ki thuat ciing sir dung Ap td mat dé dong - cat khong thuong xuyén
cac mach dién 1am viéc & ché d6 binh thuong. Ap td mat c6 cau tao hop kin, bén trong c6
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budng dap hd quang va cac co cau co khi dé dong (cat) mach nén rat an toan cho ngudi sir
dung.

Thuce té con nhiéu loai Ap td mat véi cdu tao va chirc nang bao vé khac nhau nhu
MCB, ACB, VCB, ELCB ( hay con goi la CB chéng giat)....

- ACB (Air Circuit Breaker ): May cat khong khi, dung khong khi dé dap tat ho
quang, thuong dung dé cat mach véi dong dién ha ép.

Hinh 4.16 Mot loai may cit khéng khi

- VCB (Vacuum Circuit Breaker) : May cit chan khong, thuong dung dé cit mach
trung ap.

Hinh 4.17 Mot loai may cat chan khdng
- MCCB (Moulded Case Circuit Breaker) 1a Ap t6 mét khéi, thuong ¢ dong cit
ngan mach Ion .

Hinh 4.18 MCCB cua hang Schneider
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- MCB (Miniature Circuit Breaker) 1a Ap td mét thong dung nhat, c6 dong cit ngan
mach nho
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Hinh 4.19 Mot s6 MCB théng dung

- ELCB (Earth Leakage Circuit Breaker) 1a Ap t6 mat chéng dong ro, thuc chat 1a
loai MCCB hay MCB binh thuong c¢6 thém bo cam bién dong ro. Loai nay vira bao vé
ngan mach, vira bao vé qua tai, vira bao vé dong ro.

e »® @

Hinh 4.20 M6t loai ELCB
CAU HOI BAI 4
1. Trinh bay nguyén ly lam viéc cta Ro le nhiét.
2. Trinh bay nguyén Iy 1am viéc caa Ap t6 mat dong dién cuc dai.
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5. CAC PHAN TU PIEU KHIEN CO TIEP PIEM

Muc tiéu
Trinh bay dwoc cdu tao va nguyén ly 1am viéc, pham vi iing dung cia c&c phan tir
dieu khién co tiep diem.

5.1 Cong tic
5.1.1 Cong tac bat
Cong tic (Electric switch) la khi cu dong - cit mach dién ha &p bang tay hodc bang
tac dong co khi. Cong tic co loai hg, loai kin, c6 loai dung dé déng - cit truc tlep mach
chiéu sang hay mach dong luc cong suat nho, 6 loai chi dung trong mach diéu khién.

Hinh 5.1 Mot sé loai Cong tac bat thuong gap

Cong tac rat da dang vé kiéu, loai, song nguyén li déu c6 cac tiép diém dong va tinh.
Mach dién duoc ndi thdng khi tiép diém dong tiép xuc voi tiép diém tinh. Lac nay dién tro
& cdng tac rat nho . Tiép xuc cang tét, dién trg cang nho. Mach dién bi cat khi hai tiép diém
roi xa nhau. Dién tro & CoNng tac ldc nay rat Ién va chinh 1a dién tro khong khi giita hai tiép
diém. Hai tiép diém cang xa nhau, dién tro cang lén. So tiép diém cua cac loai Cong tac
cling khac nhau tuy theo muc dich sir dung. Viéc dong, ngat céc tiép diém ciing c6 thé theo
cac nguyén tic co khi khac nhau : ¢6 loai dung I3y, c6 loai ding 10 xo...

Cong tac bat thdng thuong chi ¢d hai trang thai ( bat va tat), nghia 1a Cong tac co
kha nang duy tri dong dién qua né khi ¢ trang thai “bat” va nguoc lai.

Dé dap tat nhanh ho quang khi thao tac, cac cong tic déu co két cau 10 xo xoin hoic
160 X0 14 nham hd trg giam ngan thoi gian dong, ngat cac liép diém.
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Ky hiéu Céng tic don Ky hiéu Cong tic 3 chau 2 vj tri
_
*
_

Ky hiéu Cong tic 3 chau 3 vi tri

Hinh 5.2 Ky hiéu Cong tic trén so do dién

Hinh 5.3 Céc Cong tic bat dung trong mach diéu khién.

5.1.2 Céng tac hanh trinh
Cong tic hanh trinh ( Limit switch) dwoc ldp dat tai mot vi tri trén hanh trinh nao
d6 trong mot hé truyén dong dién (TPD) dé déng, cat mach diéu khién. N6 dugc dung dé
diéu khién TPD theo vi tri hodc dé bao vé, dam bao an toan cho mét chuyén dong & cudi
hanh trinh.

Hinh 5.4 Mot s6 loai Cong tic hanh trinh
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O C6ng tac hanh trinh kleu gat (hinh 3.8 ), khi bi gat, Can gat s€ lat sang trai hoac
sang phai va tir d6, dong hodc ngit tiép diém bén trong Cong tic hanh trinh.

Con ¢ Cong tac hanh trinh kiéu ti (hinh 3.10) s& chuyén doi trang thai tiép diém khi
num cong tac bi ti vao.

Hinh 5.5 Ky hiéu Cong tac hanh trinh trén so do dién

Cong tic hanh trinh dwoc s dung nhiéu trong cac day chuyén, cac hé thdng san
Xuat tu dong.
5.2 NGt nhan

5.2.1 Cdu tqo

NGt nhan (Push button) hay nit bam hodc nat dieu khién 1a mot loai khi cu dién
thuong dung dé dong - cat mach ¢ ludi dién ha ap.

NGt nhan c6 ciu tao don gian va tdy theo nguyén ly cAu tao dugc chia ra cac loai
nhu Nt nhan thudng ma, NUt nhan thuong dong....

l
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Hinh 5.6 CAu tao ndt nhan thuong mé

NGt nhan thuong ma: khi NGt bi an thi tiép diém dong 1 cham vao tiép diém tinh 2
lam thdng mach, khi théi an nat, 10 xo 3 day tiép diém dong 1 I1én, roi xa tiep diém tinh 2
va mach bi cat.
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Hinh 5.7 Cau tao Nt nhan thuong dong
NUt nhan thuong dong chi cat mach khi NGt nhan bi nhan.

5.2.2 Chure nang va vng dung
NGt 4n thuong duoc dung dé diéu khién cac ro le, cong tic to, chuyén d6i mach tin
hiéu, bao vé... Phd bién nhat la dang NGt 4n trong mach diéu khién dong co dé mé may,
dirmg va dao chiéu quay cua dong co.
Nt an c6 kiéu ho va kiéu kin dé chdng bui, nudc,... va cd loai ¢d ca dén bao dé bao
trang thai cta Nt 4n.

Five colors:blue,yellow,green,red, white.

Hinh 5.8 NUt nhin c6 dén bao

M6t s6 loai NUt nhan thuong dong dung trong mach bao vé hoac mach ding con c6
chirc ning khoa chét. Khi bi nhan, nit ty giit trang thai bi nhin. Mudn xda trang thai nay,
phai xoay nit di mot goc nao d6 dé nit tro vé trang thai ban dau.

Lai c6 loai NGt nhan ludn gitr trang théai khi bi nhan, mudn xo4 trang thai bi nhan
phai nhan tiép mot 1an nira va nat t tré lai trang thai ban dau.

Hinh 5.9 NGt nhan ding trong mach bao vé (Emergency stop).

26


http://www.google.com.vn/url?sa=i&rct=j&q=light+push+button&source=images&cd=&cad=rja&docid=z2klNU3Alv4wYM&tbnid=WaGPBZJyVqITdM:&ved=0CAUQjRw&url=http://shinyled.en.made-in-china.com/product/nqOEBLjCSXhM/China-LED-Light-Push-Button-Switch-XR-LPBY-01-.html&ei=uPWtUb-oJcSHiQeM4IHwCg&psig=AFQjCNHSXuKXtc8shvWE4NvtfTvXopRHnA&ust=1370441510069814

7774
\\\

N

Hinh 5.10 Nat nhan két hop ¢ tiép diém thuong dong va thudng mo.
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Hinh 5.11 Bang diéu khién str

e

dung NGt nhan trén cac may cong cu

5.3 Cong tic to
5.3.1 Cdu tgo
Cong tic to (Contactor) 1a khi cu diéu khién tir xa, bao gom cac hé tiép diém chinh
(tiép diém dong luc) va hé tiép diém phu (tiép diém diéu khién).
Cong tic to co loai mot chiéu va co loai xoay chiéu.

/; Tiép diém chinh

&> Tiép diém phu
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Hinh 5.12 So d6 ciu tao Cong tic to.
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Phan chinh cua mot Cong tic to 1a cudn hat dién tir va hé thong cac tiép diém. Khi
cudn hut dién tir khong co dién, 10 xo day nap tr dong Ién phia trén, nap tir dong s& mé cac
tiép diém dong luc (tlep diém chinh) va tiép diém diéu khlen (tiép diém phu). Khi Cap dién
cho cudn hut dién tir, ndp tir dong bi hat s& déng cac tiép diém dong lec va tiép diém diéu
khién.

(3) coil bobbin| base (2)
(10) enamelled
copper wire

(9) terminal screw
assembly

(1) arc chamber

shading ring (6

return spring (11)
moving
electromagnet (5)
fixed contact (7)

moving contact (8)
Hinh 5.13 Mot kiéu Cong tac to xoay chiéu

Dong xoay chiéu qua cudn hit sé& tao ra tir théng xoay chiéu va tir théng chuyén qua
gia tri 0 12 100 lan trong 1 gidy (tan sé 50hz). Luc tir thdng chuyén qua 0 thi lyc hat nap tir
dong bang 0 va 10 xo phan hoi lam nap tir dong roi khoi 16i tir tinh.

Nhung thoi gian (I) = 0 rat ngan va do quéan tinh co nén nip tir dong chua kip roi
khoi 13i tir tinh thi d4 bi hut lai. Két qua 13 nip tir dong khong bi hit chit, bi rung va phat
tiéng kéu, lam cudn day bi néng.

Khic phuc hién tuong nay, nguoi ta dung mot vong ngan mach chong rung (hinh
3.22) bang déng 6m lay mot phan cia dau cuc tir tinh. Tir théng chinh bién thién qua vong
ngan mach s& 1am xuét hién mot dong dién cam tmg. Tl thong ctia dong cam tng 1éch pha
s0 Vi tir thong chinh nén khi tir thong chinh qua gia tri 0 thi tir théng ciia vong ngan mach
cuc dai, tao luc hut nép tr dong.

Hinh 5.14 Vong chéng rung
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Cong tic to mot chiéu co mach tir 1Am bang chét sat tir mém va 16i thép it bi néng
so vai Cong tac to xoay chiéu. Ldi tir cia Cong tac to xoay chiéu dugc ghép lai tir cac la
ton silic mong dé han ché dong xoay Phu ¢6 sinh nhiét.

Hinh 5.15 Két ciu Cong tic to mot chiéu
Cong tic to c6 dong 16n can phai dap hd quang khi dong - cat, nhat 1a khi cit.
Ho quang phat sinh giira hai tiép diém khi chay lau s& 1am hong céc tiép diém. Bé han ché
pham vi chay cua ho quang va tranh hién tuong qua dién ap khi hd quang tat, nguoi ta ding
cudn day thoi tir va budng dap hd quang twrong ti nhu trong Ap t6 mat

1
a) X V o THT —

by T —% o— 9 TreT

Hinh 5.16 Ky hiéu cac phan tir cia mot COng tac to
a. Cudn hut di¢n tur; b. Tiep diém thuong me; c. Tiép di€m thuong dong;
d. Tiep diém thuong maé cd dap ho quang.

5.3.2 Chitc nang va wng dung
Cong tic to 1a khi cu diéu khién tir xa ding dé dong - cit cac mach dong luc &
ludi dién ha ap véi dong dién téi vai tram, vai nghin Ampe thong qua hé théng nat nhan
ma khong can thao tac truc tiép trén Cong tic to.
Cong tic to co thé dong - cat mach dong luc vai tan suat cao ti 600 lan/h.
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Hinh 5.18 Céng tic to ban dan.

Trong Cong tic to ban din (thiét bi dong — cat khdng tiép diém) thi dé dong cat cac
cong tac to loai nay ngudi ta cho xung dién dong hodc m¢ cac van ban dan (Thy rit to, Tri
ac).

30


http://www.google.com.vn/url?sa=i&rct=j&q=dc+contactor&source=images&cd=&cad=rja&docid=_U00EC3TNwLSjM&tbnid=ruah-4mVYhjlkM:&ved=0CAUQjRw&url=http://www.drillspot.com/products/480724/square_d_8502seo2v03_nema_contactor&ei=2BOuUerYE6jniAfEhYHIAg&bvm=bv.47244034,d.aGc&psig=AFQjCNHw5MVS09tL330SXkqkyY3LWlASEg&ust=1370448971740802

5.3.3Vidu

Trong cdng nghiép, Cong tic to thudng dugc mic chung véi Ro le nhiét dé bao vé
qua tai cho dong co, ngudi ta goi chung b thiét bi nay 1a Khoi dong tir.

Khoi dong tir (Magnetic stater) 1a loai khi cu dién dé diéu khién cac dong co cong
suit vira va nho. Bo phan cha yéu cua Khoi dong tir 13 Cong tic to xoay chiéu (hoic mot
chiéu) cé khdi tiép diém lién dong duoc lap chung trong mot hop va Ro le nhiét bao vé qua
tai.

Theo kha ning 1am bién d6i chiéu quay cua dong co dién, Khoi dong tir duoc phan
thanh Khai dong tir don (khéng thuc hién dao chiéu quay dong co) va Khoi dong tir kép
(thyc hién dao chiéu quay dong co).

Can cur vao cong dung, Khoi dong tir duoc phan thanh hai loai: Khéi dong tir chinh
c6 cac tiép diém chinh dung dé dong ngat & mach dong luc va Khéi dong tir phu chi cé cac
tiép diém dung trong mach diéu khién.

Déi véi Khai dong tir kép, gom c6 hai Khai dong tir don giéng nhau duogc Iap trén
cling mot gia d& c6 thém khoa lién dong vé co khi kiéu don bay dé dé phong ca hai Khai
dong tir cung dong dong thoi 1am chap mach dién. Co cdu nay duoc bd tri phia dudi chan
de.

Hinh 5.19 Céng tic to va Ro le nhiét trén ta diéu khién caa mot may cong cu

, ~ CAUHOIBAIS5
1. Trinh bay cau tao Cong tac to.
2. Néu ung dung cia Cong tac to trong cong nghiép
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6. CAC RO LE

Muc tiéu
Trinh bay dwoc cdu tao va nguyén Iy 1am viéc, pham vi iing dung cua cac logi Ro le

théng dung trong may cat kim logi.

6.1 Ro le di¢n tir

6.1.1. Céu tao
Ro le dién tir (Electromagnetic relay) Ia loai don gian nhit va duoc sir dung rong rai

nhét. Ro le 1am viéc trén nguyén li dién tur vé két ciu, n6 trong tu nhu CONng tic to nhung
chi dung déng - cat mach diéu khién, khdng dung truc tiép trong mach dong luc.

An electromagnetic relay.

Shading coil (2) Armature (4)
(1) (AC-only) NC contact(5)

Spring /
£ . —c(6)

[ e
‘g\‘éﬁ;m NO contact(7)

Electromagnet (8)

‘—(‘_n)

(a) Parts of the relay

Hinh 6.1 CAu tao Ro le dién tur

1. Spring: 10 xo; 2. Shading coil: vong chdng rung; 3. Air gap: khe hé khong khi
4. Armature: phan tng (ndp tir dong); 5. NC contact: tiép diém thuong dong

6. Com: chan chung; 7. NO contact: tiép diém thudong mo

8. Electromagnet: cuon day dién tur.

Nhin véo so do cau tao caa Ro le ta thiy mdi Ro le thuong ¢6 3 phan chinh:
- Co cau thu: 1a cudn huat dién tir, nd tiép nhan tin hiéu vao (dong dién, dién ap) va khi
dat mot gia tri nao do thi Ro le tac dong.
- Co cau trung gian: 1a mach tir, n6 gitp tao ra lec hat khi cudn dién tir c6 dién va so séanh
luc nay véi luc dit trude bai 10 xo phan hdi. Két qua tac dong dugc truyén téi co cau chap

hanh.
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- Co cAu chap hanh: 1a hé théng tiép diém, chung tac dong s& truyén tin hiéu cho mach
diéu khién.

6.1.2. Nguyén ly lam viéc

Hinh 6.1 trinh bay nguyén 1i cdu tao mét Ro le dién tir xoay chiéu kiéu ban I&. Cuon
day dién tir 8 quan quanh 18i sat tir. Nap tir dong 4 duoc 10 xo 1 kéo bat 1én dé tiép diém
chung COM ti vao tiép diém thuong dong 5, con tiép diém 7 bi ho (tiép diém thudng ma).
Khi cuon dién tir duoc cip dién, luc hut duoc tao ra tir cudn day dién tir sé thang luc kéo
cua 10 xo 1, vi thé nip tir d6ng 4 bi hit chat va tiép diém thuong mo dugc ndi vaéi tiép diém
COM, con tiép diém thudng dong bi ngat khoi tiép diém COM. Péi véi Ro le dién tir sir
dung dong dién mot chiéu thi s& khdng c6 vong chong rung gan trén 16i sat tir.

Hinh 6.3 M6t sé Ro le dién tir théng dung
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6.2. Role thoi gian (Timer relay)
6.2.1. Phan loai
Ro le thoi gian kiéu dién tir, Ro le thoi gian kiéu thaty luc, Ro le thoi gian kiéu dong
co, Ro le thoi gian ban dan. ..

Hinh 6.4 Cac loai Ro le thoi gian thdng dung
6.2.2. Chirc ndng
* Role thoi gian Kiéu dién tir

6~ 5
eséi
SEnYy
/
A st
73
2 7 g 4
:::/
PRI 9
7 \V

1 2

Hinh 6.5 Ro le thoi gian kiéu dién tir

1. Chan dé; 2. Vong ngin mach; 3. Mach tir hinh tru;
4. Mach tur hinh chir nhat; 5. Nap tir dong; 6. L0 X0 nén
7. L0 xo tach nap tir dong

Loai nay dung & mach mot chiéu va thoi gian tré tai 3s.

Nhu hinh 5.16, mach tir tru 3 va mach tir chir nhat det 1 déu ¢ vong ngan mach 2
6m xung quanh. Tiép diém gan trén nap tir dong 5. Khi dong hay ngét dién cudn ht 4, tir
thdng trong 16i tir bién thién lam xuat hién dong dién cam g trong cac vong ngan mach.
Tir trwdng cta vong ngan mach chdng lai su bién thién cuaa tir théng tao ra bai cudn 4, 1am
nap tir dong bi cham lai.

Thoi gian tré cia Ro le ¢d thé chinh dinh theo:

- B céng cua 10 xo nha 6.
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- D9 céing cua 10 X0 7 tao ra lyc tach nap tir dong 5 khoi try tur 3.
- Khe hé phu qua tam dém phi tir tinh gitra nap tir dong 5 va tru 3.

* Ro le thoi gian kiéu thay luc

Cuon hut dién tur
LGi sat tur

Nap tir dong

Lo xo

Hé tiép diém

Pit tong

Xy lanh dau nhon

NoakwhE

Hinh 6.6 Ro le thoi gian kiéu thay luc

Cudn hat 1 quan trén 18i tir 2 dwoc cap dién s& hat nap tir dong 3. Lo xo 4 bj kéo
cang nhung tiép diém 5 khong déng ngay vi pit tong 6 chuyén dong cham trong xy lanh
dau nhon. Do d6 tiép diém bi dong cham ( hoac nha cham).

Khi cuon hat 1 bi cit dién thi qua trinh nha ciing dién ra cham va giai thich twong tu
nhu trén.
Ro le kiéu nay dung cho ca cudn hit mot chiéu va xoay chiéu.

* Ro le thoi gian ban ddn
Hi¢n nay viéc lam tré thoi gian tac dong phan 16n 12 nhd cac mach ban dan vi cac
vu diém noi troi nhu: bén, gon, tiéu tén ning lugng it, tic dong nhanh, tin cay, dai thoi
gian tré I6n (tir vai phan gidy dén hang tram gio hodc hon).
Mach lam tré thoi gian rat da dang nhung vé nguyén li c6 thé phanra

- Mach tré& nhd sy phéng hoac nap cua tu dién (mach R - C). Thoi gian tré qua R. Tri s6
R, C cang I6n thi thoi gian tré cang lon. Mach nay cho thoi gian tré khéng qua vai gio.

- Mach tré nho cac bo dém. Pay 1a mach tré 16 gic theo nguyén tic dong hd. Thoi gian
tré duoc xac dinh bai sé6 dém va tan s6 xung dém. Thoi gian tré tang 1én khi s6 dém ting
lén va tan s6 xung dém giam. Mach nay c6 thé cho thoi gian tré rat Ion. Néu 2 tin hiéu dém
va dat bang nhau thi dau ra bo so sénh s& c6 tin hiéu va sau khi qua khau khuéch dai s& tac
dong vao bo chap hanh, dong ma hé tiép diém.
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Hinh 6.7 Ro le thoi gian ban dan

BANG KY HIEU CAC PHAN TU RO LE

Ky hi¢u Y nghia K hieu  Yonghia
¢I E::I ¢ 1~ | Tiépdiém thuong
Cuon hit dién tir : md, déng cham,
| _}/'_ md ngay

. | KK Tiép diém thudng
—7rvvy_ | Cubndiénidp md, déng ngay,
— — md cham

P B Ti€p diém thudmg
—_—Y Cudn dong dién md, déng cham,

ﬁ/ moé cham

H Tiép diém thuomg
Mdy bi¢n dong déng, mé ngay,

St déng cham

Tiép diém T(;efp diém thutng
dng, mé ngay,

. thudng mé Y déng cham

o Tiép diém thutmg
_ A ﬂ;l;:gﬁ dfm déng, md cham,
L g cong IS,[ déng cham

CAU HOI BAI 6

1. Trinh bay c4u tao va nguyén ly 1am viéc caa Ro le dién tir kiéu ban Ié.
2. Trinh bay cau tao va nguyén ly lam viéc ctua Ro le thoi gian kiéu thuy luc.
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7. CAC PHAN TU BIEN TU

Muc tiéu
Trinh bay dwoc cdu tao va nguyén ly 1am viéc, pham vi iing dung cia c&c phan tir
dien tur.

7.1. Ly hop dién tir kiéu ma sat
7.1.1. Céu tao

Hinh 7.1 Cau tao Ly hop dién tir kiéu ma sat

1. Truc chu dong; 2. Gong tir; 3. Cudn day dién tur; 4. Bia ma sat; 5. Nép tor dong;
6. Banh ring; 7. Lo xo; 8. Truc bi dan.
7.1.2. Nguyén ly lam viéc

Gong tir 2 dugc ndi cang véi truc cha dong 1 nho lién két then. Banh rang 6 ndi
cting Véi truc bi dan 9 ciing nho lién két then .

Binh thuong, 10 xo 7 day phan nap tir dong 5 (phan ang) sang phai lam hai dia ma
sat 4 tach roi nhau . Chuyén dong quay cua truc chu dong 1 khéng truyén dugc sang truc
bi dan 8. Gong tir 2 mang cudn day 3 quay theo truc 1.

Khi cuon day dién tir 3 dugc cap dién, phan tng 5 s& bi hat truot doc theo cé4c ranh
rang cua banh rang 6 sang trai, ép chat dia ma sat vao nhau va mach tr dugc khép kin. Luc
nay 10 xo 7 bi nén lai. Do ma sat cua hai dia ma sat 4, md men quay truc 1 duoc truyén qua
truc 8 va truc 8 quay theo truc 1 véi ciing mét tée do.

Néu ngat dién cudn day dién tir 3, luc 10 xo 7 s& day phan (ng 5 sang phai, tach roi
hai dia ma sat, truc bi dan 8 s& khéng quay theo truc chi dong 1.

Loai Ly hop dién tir kiéu ma sat (Electromagnetic friction clutch) khong diéu chinh
duogc toe d6 quay cua truc bi dan vi néu giam dién &p dat vao cudn day dién tir 3, luc dién
tir giam s€ lam hai dia ma sat truot trén nhau va bi hong.

Ly hop loai nay thuong duoc sir dung trong cdc may may cong nghiép, may cét
CO...
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Dia ma sat

Pau cép dién \
cho cudn day :

Hinh 7.3 Mot sé loai Ly hop dién tir

7.2. Ly hop dién tir kiéu bam
7.2.1. Céu tao
CLUTCH CROSS SECTION

ColL —,

FLUX _ |
LINES

INPUT
SHAFT

MAGNETIC |

PARTICLES
IN GAP
] OUTPUT
ROTOR DISK / SHAFT

MAGNETIC PLATE

Hinh 7.4 Cau tao Ly hop dién tir kiéu bam

1. Input shaft: truc dan; 2. Flux lines: duong tir thong; 3. Coil: cudn day dién tur;
3. Magnetic seals: vong chan; 4. Bearings: 6 d&; 5. Output shaft: truc bi dan;

6. Magnetic Plate: mach tir hinh dia; 7. Rotor: 16 to;
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8. Magnetic particles in gap: ngin cht:a bot sét tir.

7.2.2. Nguyén ly lam viéc

Cudn day dién tir 3 duoc gan ¢ dinh trén than ly hop. Truc dan dong 1 quay ciing
V6i o to 7. RO to 7 duoc ngin cach vai truc bi dan 5 bang cac 6 dd. Phan mach tir hinh dia
6 gan chat véi truc bi dan 5, ddng thoi duoc dit trong ngdn chira day bot sat tir 8.

Khi cudn day dién tir c6 dinh 3 duoc cap dién, tir thdng sinh ra moc vong qua phan
mach tir hinh dia 6 va r6 to 7 (dudng nét dat). Tir trudng di qua ngin chta bot sét tir 8 1am
I6p bot bén trong bi tir hda, hat (badm) chat véi nhau. Nhe vay, phan mach tir hinh dia 6
cling truc bi dan 5 quay theo ro to 7 cling véi truc dan dong 1.

Néu giam dong dién cap (giam &p ) cho cudn 3, luc dién tir s& yéu hon va kha ning
bam cua truc 5 theo truc 1 bi giam, lam giam téc do quay cua truc bi dan. Toc d6 quay cua
truc bi dan ciing c6 thé bi giam khi mémen cua truc bj dan ting 1én. Day 1a sy giam téc do
do tai, mudn giir 6n dinh téc d6, can phai c6 mach phan hdi téc do dé trong trudong hop
nay, tu dong tang dién ap dat vao cudn dién tir 3, do do tang luc bam cua truc 5 theo truc 1
va tdc do truc 5 dugc ting lén.

Li hop dién tir kiéu bam (Electromagnetic particle clutch) cé céc phan quay 5 va 6
khong tiép xtc vai nhau nén li hop it bi néng do ma sat.

Ly hop loai nay thuong duoc st dung trong cac may cuén vai va xa vai, trong cac
hé thong bang tai cong nghiép...

Completely Packaged . N —
& Enclosed Unit Cuén day dién tir

Easy to install Low Current Coil
Generates Magnetic Field

RO to bén trong
Inner Rotor Magnetic Powder
Cavity

Ngin chira bt sit tor

Input Shaft
Truc dan

Output Shaft
Truc bi dan

Sealed for Life
Bearings

O bi

Outer Rotor
R6 to bén ngoai

Rugged Cast Iron
Housing
Vo ly hop

Hinh 7.5 Mt cit Ly hop dién tir kiéu bam

Hinh 7.6 Cé&c loai Ly hop dién tur

39


http://www.google.com.vn/url?sa=i&rct=j&q=electromagnetic+clutch&source=images&cd=&cad=rja&docid=enJwNhQ4ESoOVM&tbnid=fBk0pgD6RdUMkM:&ved=0CAUQjRw&url=http://www.hiwtc.com/buy/electromagnetic-clutch-31801/&ei=OXa9UduPGOmjiAeJwIGIAw&bvm=bv.47883778,d.aGc&psig=AFQjCNEFpk07ggrXiUpwKMqkvboBdRcNCQ&ust=1371457388492104

7.3. Nam cham dién — thing dién tir
7.3.1. Nam cham dién:
Nam cham dién 1a mot dung cu tao tir trudng hay mot ngudn san sinh tir treong hoat
dong nho tur truong sinh ra boi cudn day khi co dong dién chay qua. Nam cham dién duoc
dung rong rai trén may cit kim loai 1a Nam cham dién mét chiéu ciing nhu Nam cham dién

Coil Ferromagnetic

xoay chiéu. o

0

a. Cdutao

Current source

Hinh 7.7 Cau tao Nam cham dién
b. Nguyén ly lam viéc

Khi cho dong dién vao cudn day 2 thdng qua nguf)n cap dién 1 thi dong dién san
sinh mot dién trudng trong cac vong quan khién I8i sat 3 bj nhiém tur. Tir trudng ctia cudn
day dan dién co tinh chét giéng nhu tir trudng ciia mot nam Cham vinh ctru, cling hut hay
day mot tir vat nam trong tir truong cua cudn day. Khi ngung cip dién cho cudn day 2, tur
truong khong ton tai, 16 sat tir khong con hit hay ddy tir vat. Vay chi khi nao cudn day
duoc cp dién mai tao thanh Nam cham dién

Khéc véi Nam cham vinh curu, tir truong trong Nam cham dién c6 thé thay doi duoc
thong qua viéc diéu chinh dong dién cip cho cudn day. Nam cham dién duwoc phan ra lam
hai loai 1a Nam cham dién mét chiéu va Nam cham dién xoay chiéu.

Ngay nay, Nam chdm dién dugc ung dung rat nhiéu trong cong nghiép va trong doi
Song hang ngay. Tir ung dung trong céc thiét bi dién tir nhu TV, Radio Cassette. ... dén cac
thiét bi nang ha trong cic nha may va trong linh vuc duong sat cao toc.

Hinh 7.8 Mot s6 tng dung cia Nam cham dién
7.3.2. Thiang dién tir
Thang dién tir (Electromagnetic brake) hay phanh him dién tir c6 co céu dién tir
dung dé hdm céc chuyén dong trong mot hé truyén dong ma thong thuong 1a hdm cb truc
dong co truyén dong. Phanh hdm dién tir c6 nhiéu kiéu nhu : phanh gudc, phanh dia. ..
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a. Cdu tao Disengaged Engaged

Return
Spring

Detent
Ring

Armature —]

Hinh 7.9 Cau tao Thang dién tur
b. Nguyén ly lam vigc

Truc dan dong dong co quay cing v6i phan tng 2. Nam cham dién 1 dugc gan ¢b
dinh, mot bé mat ciia nam cham dién 1 dwoc dan loai vat liéu chiu mai mon gidp kim ham
chuyén dong cua phan g cung truc dan dong. LO xo 5 gan trén truc dan dong sé tac dong
vao vong ham 4 gin trén phan tmg 3 dé tao thanh khe hg gitta phan ¢ng 3 va nam cham
dién 1.

Khi can hdm dong co, ngudi ta cp dién cho nam cham dién 1 dé hat phan tng 2,
ép chat bé mat cua phan ang vao bé mat c6 gan vat liéu hdm chuyén dong cua nam cham
dién 1. Do d6 dong co khong thé quay. Khi mudn truc dong co hoat dong tré lai, ta chi can
ngung cung cap dién cho nam cham dién 1 dé 10 xo phuc hdi 5 ddy phan ang 2 tach roi
nam cham dién 1.

Trong cac may cat kim loai ngay nay, ngoai viéc dugc trang bi him dong ning thi
con duoc trang bi co cau Thang dién tir é¢ ham chuyén dong cua truc chinh khi xay ra sy
Co.

Hinh 7.10 Mot sb loai thang dién tir.

CAU HOI BAI 7

Trinh bay cau tao va tng dung cua ly hop dién tir kiéu ma sat.
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CHUONG 2
KY THUAT PIEN TU
8. LINH KIEN THU PONG

Muc tiéu

Hiéu duoc cdu tgo va néu dugc phagm vi 1ng dung cua céc linh kién thy déng co
ban.

Nhu di dé cap trong chuong trude, dong dién 12 dong chuyén doi co huéng cua cac
hat mang dién va trong vat dan cac hat mang dién dé 1a cac electron tu do. C4c electron tu
do c6 kha ning dich chuyén duoc do tac dong caa dién &p ngudn va trong qua trinh dich
chuyén cac electron tu do va cham véi cac nguyén tir nit mang va cac electron khac nén
bi mat mot phan ning luong dudi dang nhiét. Su va cham ndy can tré sy chuyén dong cua
cac electron tu do va duoc dac trung bai gid tri dién tro.

8.1. bi¢én tré
8.1.1. Pinh nghia
bién tro la linh kién can tro dong dién, gia tri dién tré cang I6n dong dién trong
mach cang nho.

Dinh luat Ohm: Cudng d6 dong dién trong mach thuan tro ty 1é thuan véi dién ap
cap va ty 1& nghich véi dién tro caa mach.

N =%
R
[E]: Volt (V)
P = g R [1]: Ampere (A)
[R]: Ohm (Q)
!= E
R

Gia trj dién tro dic trung cho kha ning can tro dong dién cua dién tro. Yéu cau co
ban dbi véi gid tri dién tro d6 1a it thay d6i theo nhiét do, d6 am va thoi gian,...Dién tro
dan dién cang tét thi gia tri caa nd cang nho va nguoc lai. Gia tri dién trg duoc tinh theo
don vi Ohm (Q), kQ, MQ, hoac GQ.

Gia tri dién tré phu thudc vao vat liéu can dién, kich thudc cua dién tro va nhiét do
Cuia moi truong.
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I
R=p—
P

Trong dé: p: dién tré suit [Qm]
I: chiéu dai diy din [m]
S: tiét dién déy dan [m’]
Trong thuc té dién tr dugc san XUAt Vi mot sb thang gié tri xac dinh. Khi tinh toan
ly thuyét thiét ké mach, can chon thang dién tré gan nhat vai gid tri dugc tinh.
8.1.3. Phén logi va ky hiéu dién tro

Dién trg than ép (Pién tro hop chat Cacbon): Pugc ché tao bang cach tron bot than
véi vat liéu can dién, sau d6 dugc nung ndng hda thé ran, nén thanh dang hinh tru va dugc
bao vé bang 16p vo gidy phu gom hay 16p son.

Carbon
composition

AN
Wire \/ Wire

Electrodes

Dién tro than ép co dai gia trj twong ddi rong (tr1Q dén 100MQ), cong suat danh
dinh (1/8W-2W), nhung phan 16n c¢6 cong suat la 1/4W hoic 1/2W. Maét wu diém noi bat
cta dién tro than ép do6 chinh 1a ¢6 tinh thuan tré nén dwoc sir dung nhiéu trong pham vi
tan sb thap (trong céac bo xi 1y tin hiéu am tan).

Pién tro day quan duoc ché tao bang cach quan mot doan day khong phai 1a chat
dan dién tt (Nichrome) quanh mot 18i hinh tru. Tré khang phu thudc vao vat liéu day dan,
duong kinh va d6 dai cua day dan. Dién tre day quan cé gié tri nho, do chinh xac cao va
c6 cdng suat nhiét Ién. Tuy nhién nhuoc diém cua dién tré day quan 1a nd cé tinh chat dién
cam nén khong duoc str dung trong c4c mach cao tan ma dugc tng dung nhiéu trong cac
mach am tan.
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Nichrome
codl

)

Y

/

II ll 1
Wire [ L Wire
/ ". -.

Cap Insulating Cap

foam

Dién trd mang mong: Puoc san xuat bang cach ling dong Cacbon, kim loai hoic
oxide kim loai duéi dang mang mong trén I16i hinh tru. Bién tr¢ mang mong cé gia tri tur
thap dén trung binh, va c6 thé thay rd mot uu diém noi bat caa dién tré mang mong do 1a
tinh chét thuan tré nén duoc sir dung trong pham vi tan sé cao, tuy nhién ¢ cong suét nhiét
thap va gia thanh cao.

Film - coated
Cylinder

\

pg GG

Wire f I"., Wire

Cap Cap

Bién tro (Variable Resistor) ¢ ciu tao gom mot dién troé mang than hoac day quan
c6 dang hinh cung, c6 truc xoay ¢ giita nbi véi con truot. Con truot tiép xuc dong véi véi
vanh dién tré tao nén cuc thir 3, nén khi con truot dich chuyén dién tré giita cuc tht 3 va
1 trong 2 cuc con lai ¢6 thé thay ddi. C6 thé c6 loai bién tra tuyén tinh (gia tri dién tro thay
d6i tuyén tinh theo goc xoay) hoac bién trg phi tuyén (gia tri dién tro thay do6i theo ham
logarit theo géc xoay). Bién tro dugc sir dung diéu khién dién ap (potentiometer: chiét ap)
hoic diéu khién cuong d6 dong dién (Rheostat).
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" Truc diéu
khién %

Con
-— —

~ Vanh dién tro 1 3
potentiometer

2
A RS SN N
—

. . 1 un
Rheostat
armistor):

5. Bién tro

bién tré quang (Photo Resistor)

Quang tré 1a linh kién nhay cam vai birc xa dién tir quanh pho anh sang nhin thay.
Quang tro ¢6 gia tri dién tré thay doi phu thude vao cuong do anh sang chiéu vao no.
Cuong d6 anh sang cang manh thi gia tri dién tro cang giam va nguoc lai.

Quang tré thuong duoc sir dung trong c4c mach tu dong diéu khién bang anh
sang:(Phat hién nguoi vao cira ty dong; Diéu chinh d6 sang, do nét & Camera; Ty dong bat
dén khi troi toi; Diéu chinh do nét cua LCD;...).

8.1.4. Cdch ghi va doc tham sé cia dién tré
a. Biéu dién tryec tiép

Chir cai dau tién va céc chir s6 biéu dién gia tri caa dién tro: R(E) — Q; K- K Q; M
-MQ;...

Chir cai tha hai biéu dién dung sai

F=1% | J=5%
G=2% |K=10%
H=2,5% | M=20%
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Vidu: 8K2J: R=8,2KQ: 6=5%
R=8,2KQ+ 0,41 KOQ=7,79KQ + 8.6 1K
Hoic cé th’é cac chix sb dé biéy dién gid tri cua dién tro va chit cai dé biéu dién dung
sai. Khi d6 chir s6 cuoi cung biéu dién so chir s6 0 (bac cua liy thuralO).
Vidu: 4703G: R=470K Q; 6=2%
b. Biéu dién bang c4c vach mau

Déi véi cac dién tro c6 kich thudc nho khong thé ghi truc tiép cac thdng sb khi do
nguoi ta thuong veé cac vong mau 1én than dién tré.

3 vong mau

- 2 vong dau biéu dién 2 chir s6 ¢6 nghia thuc

- Vong thir 3 biéu dién sé chir s6 0 (bac cua lity thira 10)
- Sai s6 5=20%

4 vong mau

- 2 vong dau biéu dién 2 chir s6 ¢6 nghia thuc

- Vong thir 3 biéu dién sé chir s6 0 (bac cua lity thira 10)
- Vong thir 4 biéu dién dung sai (trang nhi)

5 vong mau

- 3 vong dau biéu dién 3 chir s6 c6 nghia thyc

- Vong thir 4 biéu dién sé chir s6 0 (bac cua lity thira 10)
- Vong thir 5 biéu dién dung sai (trang nhil).

Bang quy woc ma vach mau:

Mau Tri s6 | Sai so
Den 0
Nau | 1%
bo 2 2%
Cam 3
Vang 4
Luc 5
Lam 6
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Tim

Xam

Trang

Vangkim | -1 5%

Bac kim 22 10%
Vach 3

Vach 2 Vach 4

8.1.5. Ung dung

Dién tro dugc sir dung trong cAc mach phan ap dé phan cuc cho Transistor dam bao
cho mach khuéch dai hoic dao dong hoat dong vai hiéu suat cao nhat.

Dién tro dong vai tro 1a phan tir han dong tranh cho cac linh kién bi pha hong do
cudng do dong qua 16n. Mot vi du dién hinh 1 trong mach khuéch dai, néu khong c6 dién
trg thi Transistor chiu dong mét chiéu c6 cudng do twong ddi 16n.

Puoc str dung dé ché tao cac dung cu sinh hoat (ban 13, bép dién hay bong den,...)
hoic cac thiét bi trong cong nghiép (thiét bi sdy, sudi,...) do dién tré co dic diém tiéu hao
nang lugng dudi dang nhiét.

Xac dinh hang sé thoi gian: Trong mot sé mach tao xung, dién tré duoc sir dung dé
xac dinh hang s thoi gian.

Phéi hop tré khang: Dé ton hao trén dudng truyén la nho nhat can thuc hién phéi
hop tro khang gitra ngudn tin hiéu va dau vao caa bo khuéch dai, gitra dau ra cua b khuéch
dai va tai, hay giira dau ra cua tang khuéch dai trudc va dau vao cua tang khuéch dai sau.
8.2. Tu dién

8.2.1. Dinh nghia

Tu dién gom 2 ban cuc 1am bang chat dan dién dugc dat song song voi nhau, ¢ giita
1a 16p cach dién goi 1a chat dién méi (gidy tim dau, mica, hay gom, khong khi). Chat cach
dién duoc lay 1am tén goi cho tu dién (tu gidy, t u dau, tu gém hay tu khéng khi).
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Néu dién tro tiéu thy dién ning va chuyén thanh nhiét nang thi tu dién tich ning
lwong dudi dang ning luong dién trudng, sau d6 ning luong dugc giai phong. Didu nay
dugc thé hién ¢ dic tinh tich va phong dién cua tu dién.

8.2.2. C4c tham so cua tu dién
a. Pién dung cua tu dién
Gia tri dién dung dac trung cho kha nang tich lity nang lugng cua tu dién.

Co g€, S
d

Trong do: & Hé s6 dién méi cua chat cach dién
£,=8,85.10"(F/m): Hang s6 dién méi cua chan khong
S: Dién tich hiéu dung cua 2 ban cuc
d: Khoang cach gitra 2 ban cuc
Pién dung c¢6 don vi la F, tuy nhién trong thuc té 1F la gia tri rat 1on nén

thuong sir dung cac don vi khac: |uF=10"F; InF=10"F; 1pF=10""F

Mot s6 hé sb dién mdi thong dung:

Chan khéng =1

Khaong khi £=1.0006
Gém £=30-7500
Mica £=55

Diu E=

Gidy kho £=22
Polystyrene £=2,6

b. Dién ap danh thung

Khi dit vao 2 ban cyc cua tu dién 4p mot chiéu, sinh ra mot dién truong giita 2 ban
cuc. Bién ap cang I6n thi cuong d6 dién truong cang lon, do d6 cac electron cd kha nang
but ra khoi nguyén tur tro thanh cac electron tu do, gay nén dong ro. Néu dién ap qué lon,

48



cudng do dong ro ting, 1am méat tinh chat cach dién cua chét dién méi, ngudi ta goi do 1a
hién tuong tu bi danh thung. Dién 4p mot chidu dit vao tu khi d6 goi 1a dién ap danh thung.

Khi sir dung tu can chon tu c6 dién ap danh thung 16n hon dién ap dat vao ty vai lan.
Dién 4p danh thung phu thudc vao tinh chat va bé day cua 16p dién mdi. Céc tu c6 dién &p
danh thung 16n thudng 1a cac tu c6 kich thude 16n va chat dién mai tét (Mica hoac Gom).

8.2.2. Phan logi va ky hiéu

Tu gidy ( Paper Capacitors): Tu gidy 1a tu khong phan cuc gom cac 14 kim loai xen
k& véi cac 1op gidy tim dau duoc cudn lai theo dang hinh tru.

bién dung C = 1nF - 0,1pF, dién 4p danh thung caa tu giay ¢ khoang vai tram Volt.
Hoat dong trong dai trung tan.

Ky hiéu:

o— _I—o La kim

Lép dién moi ~ La kim loai

Tu gdm (Ceramic Capacitors): Tu gém la tu khong phan cuc duoc san xuat bang
cach lang dong mang kim loai méng trén 2 mat cia dia gbm hodc ciing ¢6 thé & mat trong
va mit ngoai cia 6ng hinh try, hai dién cuc duoc gan voi mang kim loai va duoc boc trong
v6 chit déo. Pién dung thay doi trong pham vi rong C=n.pF - 0,5uF, dién 4p danh thung
c& khoang vai trim Volt. Hoat dong trong dai cao tan (dan tin hiéu cao tan xubng dit), c6
dic diém la tiéu thu it nang luong.

Ky hiéu:

o__| }__cr
Tu Mica (Mica Capacitors): Tu Mica | tu khéng phan cuc dugc ché tao bang cach
dat xen k& céc 14 kim loai véi cac 16p Mica (hodc ciing ¢ thé lang dong mang kim loai 1én
c4c 16p Mica dé tang hé s6 pham chat). Pién dung C=n.pF - 0,1pF, dién ap danh thung vai
nghin Volt. D 6n dinh cao, dong ro thap, sai s6 nho, tiéu hao nang luong khong dang ke,
hoat dong trong dai cao tan (duoc st dung trong may thu phét séng Radio).

Ky hiéu:
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S/ Ban cuc kim loai

[y

o—-}—-o

,—~ Lop dién moi
(gitra cac ban cuyc)

Ban cuc kim loai

Tu mang mong (Plastic — film Capacitors): La tu khdng phan cuc, dugc ché tao theo
phuong phéap giéng tu gidy, chit dién mdi 1a Polyester, Polyethylene hoac Polystyrene c6
tinh mém déo. Pién dung C=50pF-n.10pF (thong thuong: 1nF-10uF), dién ap danh thung
¢& khoang vai nghin Volt, hoat dong trong cac dai tan audio (dm tan) va radio (cao tan).

@o‘,o

Ky hiéu:

o—-lcl—do

Tu dién phan (Electrolytic Capacitors): Tu dién phan con dwoc goi la tu oxi hdéa
(hay tu héa), ddy 1a loai tu phan cuc, gom cac 1a nhém dugc cach ly bai dung dich dién
phan va dugc cuon lai thanh dang hinh try. Khi dat dién 4p mot chiéu 1én hai ban cuc cua
tu dién, xuét hién mang oxide kim loai cach dién déng vai tro 12 16p dién mdi. Tu dién phan
c6 dién dung 1on, mang oxit kim loai cang mong thi gié tri dién dung cang Ién (0,1puF —
n.1000uF), dién 4p danh thung thap (vai trim Volt), hoat dong trong dai &m tan, dung sai
I6m, kich thudc twong Ién va gia thanh thap.
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Ky hiéu:

Tu Tantal: Tu Tantal ciing 1a tu phan cuc trong d6 Tantal dugc st dung thay cho
Nhom. Tu Tantal ciing c6 gia tri dién dung 16n (0,1uF-100uF) nhung kich thudc nho, dung
sai nho, do tin cay va hiéu suit cao, dién ap danh thung vai trim Volt. Thuong duoc st
dung trong cac muc dich quan su, trong cAc mach am tan va trong cac mach sd.

8.2.3. Cdach ghi va doc tham sé cua ty dién
a. Ghi truc tiép

Déi vai cac tu co kich thude Ion (Tu hoa, Tu tantal) c6 thé ghi truc tiép cac thong
sb trén than cua tu

- Gia tri dién dung

- Bién 4p danh thuang

b. Ghi theo quy uéc

- 3 chir s6 va 1 chir cai:

- bon vi la pF

- 2 chit s dau biéu dién s thuc

- Chixr s6 thir 3 biéu dién bac cua lity thira 10

- Chir céi biéu dién sai s6

Vi du:

0.047/200V: C=0,047uF:; Ugg=200V
2.2/35: C=2,2uF; Ugg=35V
102J: C=10.10°pF=1nF; 6=5%
.22K:C=0,22uF; 6=10%
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Bing v nghia cua chir s6 thir 3 Sai sb

Chir s6 | Hé sé nhén B=0,1% H=3%
0 10° C=0,25% |J=5%

1 10' D (E)=0,5% |K=10%
2 10 F=1% M=20%
3 10° G=2% N=0,05%
4 10*

5 10°

8 10

9 107!

8.3 Cuon cam
8.3.1. Pinh nghia va ky hiéu

Cudn day 1a mdt day dan dugc boc 16p son cach dién quan nhiéu vong lién tiép trén
I6i sat. L&i cua cudn day co thé la: LBi khdng khi, 16i sat bui hay 16i sat la.

Loi khong khi Lai sat la Lai sat bui
8.3.2. Dac tinh cua cugn day

Khi cho dong dién mot chiéu qua cudn ddy, dong dién sé tao nén tir truong déu trong
16i cudn day (duoc xac dinh theo quy tic van ndt chai).




Cudng do tir trudmg: H = ’_; I [A/m]

n: S6 vong day
I: Chiéu dai cua 16i [m]
I: cuong do dong dién [A]
Cuong do tir cam: B= g, H  [T] (Tesla)
i, Do tir tham ciia chin khong p,=4m.107 (H/m)
i Dot tham tuong d6i cua vat liéu tir so véi chan
khong
Néu cudng do dong dién I khong dbi thi H va B la tir trudng déu
Néu cudng d6 dong dién i thay doi thi H va B la tir trudng bién thién
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9. CHAT BAN DAN
Muc tiéu

Hiéu diroc cac kién thirc co ban vé chdt ban ddn va cac logi Diode
9.1. Khai niém co ban vé chat ban din
9.1.1 Cau tao

Di 0t cong suat (Diode) do hai mat ghép p - n ghép thanh, dién tich mat ghép ti 1¢
vo1 dong dién cho phép qua Di 6t.

Cathode
Diode Circuit Symbol

2

/N :

-

P-N Junction
Electrode / Anode

p+

CAu tao va ky hiéu Di 6t
1. Electrode: dién cuc; 2. Anode: cuc duong; 3. Cathode: cuc am.

9.1.2 Chdt béan dan logi N
Khi ta pha mot luong nho chat c6 hoé tri 5 nhu Phét pho (P) vao chat ban dan Si lic
(Si) thi mot nguyén tir P lién két véi 4 nguyén tir Si theo lién két cong hod tri, nguyén tir
Phét pho chi c6 4 dién tir tham gia lién két va con du mot dién tir va tro thanh dién ta tu
do. Chat ban dan ldc nay tré thanh thira dién tir (mang dién 4m) va dugc goi 1a ban dan N
(Negative: am).
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OOO
OOO
OOO
OOO

Chat ban dan loai N
9.1.3 Chdt ban dan logi P
Nguoc lai khi ta pha thém mot lwong nho chat c6 ho tri 3 nhu In di um (In) vao
chét ban dan Si lic (Si) thi 1 nguyén ta In sé lién két véi 4 nguyén tir Si theo lién két cong
hod tri va lién két bi thiéu mot dién tir tao thanh 16 tréng (mang dién duong) va duoc goi
la chat ban dan loai P.

OO
OO
HO®
OO®

Chat ban dan loai P
Khi di c6 duoc hai chat ban dan 1a P va N, néu ghép hai chat ban dan theo mot tiép
gidp P-N ta duoc mot Di 6t, tiép giap P-N c6 dic diém:
Tai bé mat tiép xtc, cac dién tir du thira trong ban dan N khuyéch tan sang viing ban
dan P dé lap vao cac 15 trong, tao thanh mot Iép ion trung hoa vé dién, 16p ion nay tao
thanh mién cach dién giira hai chat ban dan.
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Plm®®®OE O G|N
@O0 G O

CAu trac mat ghép P - N

® ®®
P& ® ®
® ®© @®

Mibn bdo hos
« Cach &én

Dudi tac dong cua dién truong ngoai diode hoat dong nhu van mat chiéu
* Sw phan cwc thudn
Ban dau, khi dién 4p Uak van con nho dong Ip tdng theo ham s6 mii cua dién ap

U

er :I,S' E,HLUT -1 {3)

Trong do:

[(T) la dong nguoc bao hoa, phu thude vao m;jng do cua hat din thiéu
s6 tai trang thai can béng, phu thudc vao ban chat cau tao cua chat ban dan pha

tap va do do phu thudc vao nhiét do.
Uy: Thé nhiét (Thermal Voltage); U= KT < 26mv ; k=1,38.10-J/K:
q

hing s Boltzman; g=1,6.10"° (C) dién tich cua hat mang dién; K: nhiét d6 duoc
do bang don vi Kenvil.

m: hé s6 hiéu chinh gitra 1y thuyét va thuc té.

In(mA) In(mA)
30+
20+
IOTJ
) 1 / . Uak(V)
~1.0 —0.5 0.5 1.0 Z0.1 —005 | 005 0.1
T w b) —200+
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& Néu Us>0,1V ¢6 thé biéu dién ham quan hé gitra Iy va Uy

'L'r.i!(
Ip=1Ig|e™Yr (4)

Tuy nhién voi gia tri Uk du lon thi quan hé gitrta dong Ip va dién ap Uak

khong theo phuong trinh trén. Khi Ul dat gia tri bang dién ap ngudng Uy, diode

dan manh, dong I,, ting manh, tiép giap p-n dugc coi la dién tro thuan co gia tri
rat nho.

Trang thai mat ghép khi
phan cyc thuan

* Su phan cuc nguoc
% Khi dién ap phan cuc nguge |U x| con nho, dong Ip quan hé von
dién ap U, theo phuong trinh (3)
U

% Khi [ |> 0,7 c6 thé biéu dién: I,=-Is (do e™Yr <<1).
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Viy trong truong hgp phan cuc thuin dong /;; c6 gia tri 16n do su phun
hat din da s6 qua tiép giap p-n, ngugc lai trong trudng hop phan cuc ngugc
dong qua diode chi 1a dong nguoc bio hoa I, ¢6 gia tri rat nho. Piéu nay

thé hién tinh chat van mot chiéu cua diode.

Is (mA)
~F30
% Uak(V)
50
~—30
- —60
Zener
breakdown

* Vung danh thing (Uak <0)

Khi dién ap phan cuc nguoc du 1on dat duoc gia tri dién ap danh thung (Ugr), dong
Ip ting d6t ngdt nhung dién ap Uak khong tang. Khi do tiép giap p-n bi danh thung va
diode mit tinh chit van.

) F L
‘2 [+] | 2 'tj

= = = = = +
@ ® oxe

Trang thai mat ghép khi
phén cyc nguoc

L
= g
& | tl L&

slin. bile: mas - Chic b diia

9.2. Céc loai Diode (Pi o0t)
* Di 6t Zen no (Diode Zener)
Di 6t Zen no ¢6 cau tao twong ty Di 6t thong thuong, Di 6t Zen no dugc tng dung
trong ché d6 phan cuc nguoc, khi phan cyc thuén bi ot Zen no nhu Di 6t thuong nhung

khi phan cuc nguoc Di 6t Zen no s& gim mot mire dién ap cb dinh bang gia tri ghi trén Di
ot.
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Anode M Cathode

Ky hiéu bi 6t Zen no Mot loai Di 6t Zen no

* Pi 6t thu quang ( Photo Diode)
bi 6t thu quang hoat dong ¢ ché do phan cuc nghich, vo Bi 6t thu quang c6 mot tam
thuy tinh dé anh sang chiéu vao méi ghép P — N, dong dién nguoc qua Di 6t thu quang ty
16 thuan véi cuong do anh séang chiéu vao tim thay tinh.

Mot s6 loai i 6t thu quang

* Pi 6t phat quang ( Light Emitting Diode - LED)
Di 6t phat phang 13 Di 6t phat ra anh sang khi duoc phan cuc thuan, dién ap l1am
viéc cua LED khoang 1,7 - 2,2V, dong qua LED khoang tir 5SmA dén 20mA. LED dugc
sir dung dé lam dén bao nguén, den nhay trang tri, bdo trang thai c6 dién.
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_ molded
~._epoxy lens

emitted

anode

cathode
index flat

-+ cathode lead

reflecting cup
® 2004 Encyclopadia Britannica, Inc.

Di 6t phat quang (LED)

* Di ot bién dung ( Varicap Diode) o
7 bi ot bién dung 1a Di 6t ¢6 dién dung nhu tu dién, va dién dung bién doi khi ta thay
do6i dién ap nguoc dat vao bi ot.

Diode bién dung
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10. CAC MACH CHINH LUU DUNG DIODE
Muc tiéu
N&u dwoc iing dung cia cac mach chinh Lwu trong thuc té.

Mot mach chinh luu 13 mot mach dién bao gém céc linh kién dién - dién tir, ding
dé bién ddi dong dién xoay chiéu thanh dong dién mot chiéu. Mach chinh lru ¢6 thé duoc
str dung trong cac bo ngudn cung cap dong dién mot chiéu, hoac trong cac mach tach song
tin hiéu vo tuyén dién trong céc thiét bi vo tuyén. Phan ta tich cuc trong mach chinh luu
c6 thé 1a cac didt ban dan, cac dén chinh luu thuy ngan hoic céc linh kién khac.

Khi chi ding mot didt don 1¢ dé chinh luu dong dién xoay chiéu, biang cach khoa
khong cho phan duong hoac phan &m cua dang séng di qua mach dién, thi mach chinh luu
duogc goi la chinh luu ntra chu ky hay chinh luu nira s6ng. Trong cac b nguon mat chiéu
nguoi ta hay str dung cac mach chinh Iuu nhiéu diot (2 hoic 4 diét) véi cac cach sap xép
khac nhau dé c6 thé bién ddi tir xoay chiéu thanh mot chiéu bang phang hon truong hop st
dung mot dibt riéng Ié. Trude khi cac diét ban dan phat trién, ngudi ta con dung cac mach
chinh Ivu sir dung dén dién tir chan khong, dén chinh lwu thiy ngén, cac ddy ban dan da
tinh thé seleni.

10.1. Mach chinh lwu nia chu ky

M6t mach chinh luu nira chu ky chi mét trong nira chu ky duong hozic am c6 thé d&
dang di ngang qua didt, trong khi nira kia s& bj khoa, tiy thudc vao chiéu lip dat cua dibt.
Vi chi ¢c6 mot nira chu ky duoc chinh luu, nén mach chinh luu ntra chu ky ¢ hiéu suat
truyén cong suat rat thap. Mach hinh luu nira chu ky ¢d thé lap bang chi mot di 6t ban dan
trong cac mach nguon mot pha.
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Hinh H1.3:
Vi tin hiéu hinh sin cip vao mach chinh lru ban ky cé dang tirc thoi:

v(t) = V. Sin(omt) V]

Dién ap tirc thoi trén dién tro tai duoc xac dinh theo quan hé sau.

Vout(t) = V.- sin(w)  khi (0 < wt < m)
{vl}l.lt(t) =0 khi (" < wt < 2“_) {l.l)

Goi V, la dién ap dinh cua tin hi¢u ap chinh luu, ta co: V=V,
(o1 V 4y la dién ap trung binh cua ap chinh luu, gia tri nay dwoc do truc tiép
bang Volt ké mot chiéu (hay bang may do VOM ¢ thang do Volt DC).Theo toan

hoc ta co dinh nghia cua ap trung binh nhur sau:
1T
Vavg = ?jn v(t). dt (1.2)
Trong do T la chu ky cua ham w(t).
Vai ap chinh luu trén ngo ra co dang (1.1), gia tri trung binh xac dinh theo quan hé
sau:
1 . Vin 0
Vive= E_j'[:[ Vsin(wt). d(wt) = 3= [cus(mt}]n
Thu gon, ta co:
Vi V,
Vaive= = _HE (1.3)
Goi Vgrus la gia tri hiéu dung cua ap cép vao mach chinh luu, quan he (1.3)

duoc viét lai theo dang sau:

Vavg=———

= 0,45.Vpus (1.4)
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10.2. Chinh lwu toan chu ky (mach chinh lwu toan song)
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Mach chinh luu toan séng bién doi ca hai thanh phan cuc tinh cua dang song dau
vao thanh mot chiéu. Do d6 né co hiéu suat cao hon. Tuy nhién trong mach dién khéng c6
diém giira ciia bién 4p nguoi ta s& can dén 4 diét thay vi mot nhu trong mach chinh luu nira
song. Piéu nay c6 nghia 1a dau cuc caa dién &p ra & can dén 2 di6t dé chinh luu, thi du
nhu 1 cho truong hop diém X duong, va 1 cho trudng hop diém X am. Dau ra con lai ciing
can chinh xac nhu thé, két qua 1a phai can dén 4 dibt. Cac diét dung cho kiéu ndi nay goi
la cau chinh luu.

Bo chinh luu toan song bién d6i ca 2 nira chu ky thanh mot dién 4p dau ra c6 mot
chiéu duy nhat: duong (hoac &m) vi né chuyén hudng di ctia dong dién cua nura chu ky &m
(hoac duong)cua dang song xoay chicu. Ntra con lai sé két hop vai nira kia thanh mét dién
ap chinh luu hoan chinh.

Dbi vai ngudn xoay chiéu mot pha, néu dung bién ap co diém giira, chi can 2 diét
ndi dau lung véi nhau (nghia 1a anode-véi-anode hoic cathode-véi-cathode) cé thé thanh
mot mach chinh Iuvu toan song.

* That thodt dinh séng

Khuyét diém ctia cac mach chinh luu 1a thét thoét tir dinh séng dau vao dén dinh
song dau ra, gay ra boi dién ap ngudng cua diot. Bién ap nay xap xi 0,7 von doi vai diot
thuong, va 0,1 von doi véi diot Schottky. Cac mach chinh luu ntra séng, ca mach chinh luu
toan song c6 2 cudn day, sé cd that thoat dinh song bang dién ap roi trén mot diot. Cac
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mach chinh luu cu s& c6 dién 4p that thoat bang dién ap roi trén 2 dibt. Diéu nay co thé
thiy that thoét nay s& dang ké dbi vai nhitng mach c6 dién &p cung cap rat bé.

Hon nita, vi cac diét khong thé dan khi dién ap dudi dién ap nay, mach chi c6 thé
cho dong dién di qua trong mot phan cua nua chu ky. Vi thé sé c6 mét phan nho dién ap
bang 0 xuat hién xen k& vdi cac doan c6 dién ap.

* San bang dién ap ra cua mach chinh lieu

Ca hai mach chinh luu nira séng va toan séng déu c6 nhuoc diém 1a né thay doi theo
dang cua song dau vao, ma khong cung cap dién ap khong do6i. Pé tao ra mot dang dién ap
mot chiéu déu dan tir ngd ra cua bo chinh luu, can phai c6 mot mach "san bang"”, con goi
la mach loc. Mach loc don gian nhat dung mot tu tich dién, hay tu loc hoic tu san bang dit
vao dau ra caa mach chinh Ivu. Mach nay van con luu lai mét it thanh phan dién &p xoay
chiéu (gon song) vi dién ap khdng hoan toan bang phang.

Kich thudc caa tu dién thé hién tinh kinh té. B vai mot tai cho san, tu dién cang
I6n cang lam giam d6 gon song, nhung lai lam tang gia thanh, va lam tang dong dién dinh
trén tha cap cua cudn day ther cip may bién ap va mach cap nguén cho né. Trong nhing
truong hop dic biét, nhiéu bo chinh lwu ndi vao diém phan phéi nguon, s& gay kho khin
cho su bao dam dang hinh sin cua dién ap.

Véi mot hé s6 gon song cho trude, do 16n cua tu loc sé ty 16 véi dong dién tai, ty 16
nghich véi tan sé chinh luu, va sé lugng cac dinh cia dang séng trong mdi chu ky. Dong
dién tai va tan s6 ngudn cap thudng ngoai tim kiém soét cia nguoi thiét ké mach chinh luu
nhung sb luong dinh trong mdi chu ky lai ¢6 thé diéu khién duoc bang cach chon so do
chinh luu thich hop.

Mach chinh luu ban song cho 1 dién ap dinh trén mdi chu ky, vi thé thudng chi str
dung cho cac tng dung c6 dong dién nho. Mach chinh luu toan song mot pha cho 2 dinh
trén mdi chu Ky, va day 1a cach t6t nhat cho mach chinh luu mot pha. B4i véi chinh luu ba
pha, c6 dén 6 dinh trén mdi chu ky va cd thé cao hon néu ta st dung cac bién &p thich hop
truéc bo chinh Iuu nham ting s6 pha Ién.

Pé lam giam d6 gon song hon nita, nguoi ta ding mot bo loc co dau vao tu dién va
mét cudn cam loc. Doi khi ciing c6 thé két hop tu loc véi cudn cam va tu loc phia sau, sao
cho dién ap ra tuong dbi déu dan. Cudn day nay sé cop dién khang 16n dbi vai thanh phan
gon séng.

Néu dong dién tai phu thudc nhiéu vao mtc do gon song caa ngudn, cb thé ding
mot b on ap thay cho cac tu loc ¢ 16n. Ca hai déu dé giam d6 gon song va dé ngan chan
su thay doi cua dién ap ra theo dién 4p nguon va theo dong tai.

* Ung dung

Ung dung co ban nhat cua mach chinh Iuu 1a trich xuét thanh phan dién mét chiéu
hitu dung tir ngudn xoay chiéu. Thuc tra hau hét cac wng dung dién tir st dung ngudn dién
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mét chiéu, nhung ngudn cung cip lai 1a dong dién xoay chiéu. Vi thé cac mach chinh luu
duoc sur dung bén trong mach cap nguon cua hau hét cac thiét bi dién tur.

Mach bién d6i dién mot chiéu tir dién ap nay sang dién ap khac s& phuc tap hon.
Mot trong nhitng phuong phap ddi tir dién mét chiéu sang dién mot chiéu la: dau tién
chuyén tir mot chiéu thanh xoay chiéu, (dung mét mach nghich luu)sau d6 dua qua may
bién ap dé thay d6i dién ap, va cudi ciing la chinh luu lai thanh dién mot chiéu.

Cac mach chinh luu ciing dwoc tng dung trong mach tach séng cac tin hiéu vo tuyén
diéu bién bién do. Tin hiéu c6 thé can hodc khong can khuéch dai trude khi tach song.

Néu tin hiéu nho qua, phai st dung cac didt co dién ap roi rat thip. Trong truong
hop nay céc tu va dién tro tai phai lya chon can than cho phu hop. Tri s6 tu dién thap qua
s& lam cho song cao tan lot sang dau ra. Chon cao qua, nd c6 thé nap day va giir nguyén
dién 4p da dugc nap.
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CHUONG 3. CAC MACH PIEU KHIEN CO BAN

11. CAC MACH PIEU KHIEN PONG CO CO BAN

Muc tiéu
Trinh bay dwoC cau tao va nguyén Iy 1am viéc, pham vi iing dung cuia cac mach diéu
khién dong co co ban.

11.1. Mach diéu khién mt Cong tic to
11.1.1. Mach diéu khién bang Cong tic

CT

RS oo

[ Iw

Hinh 11.1 So d6 mach diéu khién mét cong tic to bang cong tac

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

11.1.2. Mach diéu khién bing NGt nhan
a. Mach dieu khien mot noi

OFF T K
olo 5 [ ]
& | S
|
K

Hinh 11.2 So d6 mach diéu khién mot Cong tic to bang NGt nhian mét noi

Khi nhan Nt nhan ON, dong dién sé dugc cung cap cho cudn hit dién tir ciia Cong
tac to K. Khi cong tic to K hoat dong thi tiép diém thuong mé caa Cong tic to K dong lai,
khi khdng nhan Nt nhan ON thi cudn hat dién tir van c¢6 dién nho tiép diém duy tri cua
Cong tic to K van dong dé cung cap dién cho cun hat dién tir .

Khi nhan Nt nhan OFF, ngung cung cap dién cho cugn hat dién tir cua Cong tac to
K, khi cudn hat mat dién tiép diém thudng mo cua Cong tac to K mé ra tra vé trang théi
ban dau. Khi khong nhan Nat nhan OFF nita thi mach d3 mat dién.

b.Mach diéu khién nhiéu noi

OFF1 QOFF2 ON1 K
e alo Lo - D )
ON2
.
I
K

Hinh 11.3 So d6 mach diéu khién mot Cong tic to bang NGt nhin nhiéu noi
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Khi nhan Nt nhan ON1, dong dién s€ dugc cung cap cho cuén hut dién tir cua Cong
tic to K. Khi Cong tic to K co dién, tiép diém thudng mo cua Cong tic to K dong lai duy
tri dong dién qua cudn hut dién tir caa Cong tic to K, khi khong nhan NGt nhan ON1 thi
Cong tac to K van hoat dong.

Khi nhan NGt nhan OFF1, dong dién ngung cung cap cho cudn hit dién tir caa Cong
tac to K, Cong tic to K ngung hoat dong, tiép diém thuong mo cia Cong tac to Kmé ra
tra vé trang thai ban dau. Khi khong nhan NGt nhan OFF1 nira thi mach da mat dién. Tuong
tu, ta co thé nhan NGt nhan ON2 hoic OFF2 thi van mé (hodc dong) mach diéu khién.

Trong cac may cdng cu ngay nay nhu may ti¢én, may phay... thuong dugc trang bi
nhiéu vi tri NGt nhan diéu khién may, c6 thé dong — mo dong co tur nhiéu noi khac nhau,
tao thuan lgi cho ngudi van hanh ddng thai khi xay ra sy ¢ thi ¢ thé nhanh chong tit may
dé dam bao an toan.

Hinh 11.4 M6t may cdng cu véi nhiéu vi tri nhan Nut diéu khién

11.2. Mach diéu khién hai Cong tic to
11.2.1. Mach hoat dgng dgc lap

OFF ﬁl_ﬂ K1
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Hinh 11.5 So d6 mach diéu khién hai Cong tic to hoat dong doc lap

Mubdn Cong tic to K1 lam viéc thi ta nhidn NGt nhan ON1, cudn hut dién tir coa
Cong tac to K1 s& c6 dién, khi cudn hat dién tir cua Cong tic to K1 co6 dién s& doéng céc
tiép diém thuong mé cua Cong tic to K1 dé duy tri dong dién qua cudn hut dién tir cua
Cong tic to K1. Khi budng Nut nhan ON1, Cong tic to K1 van hoat dong.
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Mubn cong tic to K2 1am viéc ta nhidn NGt nhdn ON2, cudn hat dién tir cia Cong
tic to K2 c6 dién, s& dong cac tiép diém thuong mé ciia Cong tic to K2. Khi bubng Nt
nhan ON2 thi tiép diém thuong md cua cong tic to K2 da dong lai, nén duy tri cho cudn
hit Cong tic to K2 ¢6 dién. Mach nay cho phép Cong tic to K1 hodc Cong tic to K2 1am
viéc hay ca hai cung lam viéc.

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

Muén Cong tic to K1 1am viéc, ta nhan Nat nhidn ON1, cudn hut dién tir cua Cong
tic to K1 c6 dién, s& tac dong dong cac tiép diém thudng mé va mo cac tiép diém thuong
dong ciia Cong tic to K1, dong thoi khod 13n cho Cong tic to K2, mach diéu khién lam
viéc binh thuong. Khi budng Nat nhan ON1 tiép diém thuong ma cua Cong tic to K1 da
dong lai nén duy tri cho cudn hat dién tir caa Cong tac to K1 c6 dién.

Mubn céng tic to K2 l1am viéc ta nhan phai nhan NGt nhan OFF rdi sau do nhan
NGt nhan ON2, khi cudn hit dién tir ciia Cong tic to K2 c6 dién, s& tac dong dong cac tiép
diém thudng mo, va mé cac tiép diém thuong dong ciia Cong tic to K2, dong thoi khoa
Idn cho Cang tic to K1, mach diéu khién 1am viéc binh thuong. Khi budng ndt nhan ON2
tiép diém thuong mo cua mach diéu khién dong lai nén duy tri cho cuon ht dién tir cua
Cong tac to K2 co dién.

OFF ON1 K1
1
- oo ; y D =
K2
Il
K1
ON2 K2
1
o
H
K1 |_|

Il
Hinh 11.6 So d6 mach diéu khién haK€6ng tic to hoat dong luan phién khong lién dong

b. Mach ludn phién co lién dong

Muébn Cong tic to K1 hoat dong, ta nhan Nat nhan ON1, dong dién s& duoc cung
cap cho cuon ht dign tir ciia COng tac to K1. Khi cudn hit dién tir ciia Cong tic to K1 ¢o
dién s& ma tiép diém thuong dong, dong cac tlep diém thuong mé cua Cong tic to K1 va
kho4 Ian cho Cong tic to K2, dong thoi cung cap dién cho mach diéu khién lam viéc binh
thuong. Khi budng NGt nhian ON1 tiép diém thuong mo cua Cong tic to K1 di dong lai
nén duy tri cho Cong tic to K1 hoat dong.

Mudn Cong tac to K2 hoat dong, ta nhan nit ON2, tiép diém thuong dong cua Nt
nhdn ON2 mé ra ngung cung cap dién cho cudn hut dién tir cia Cong tic to K1 céc tiép
diém cua Cong tic to K1 tra vé trang thai ban dau, cudn hat dién tir cia Cong tic to K2
dugc cap dién, s& dong cac tiép diém thuong ma, mé cac tiép diém thuong dong va khoa
Iin cho Cong tic to K1, dong thoi cung cap dién cho mach diéu khién lam viéc. Khi budng
nGt Nhan ONZ2, tiép diém thuong mé caa Cong tic to K2 di dong lai gidp duy tri cho Cong
tic to K2 hoat dong.
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Khi mudn tit ta nhan NGt nhan OFF s€ ngung cung cap dién cho Cong tic to K2 va
ca mach diéu khién, céc tiép diém Cong tic to K2 tr 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 Nt nhin ON1 hoic ON2, khdng can phai nhan qua NGt nhan OFF nén dugc goi la
mach luan phién co6 lién dong.

OFF ON1 K1
Lo - Jo D “
\\ /// K2

1l ~
K1 /\/\
ON2 1 \\\ K2
; Lo ]
K1
I
K2

Hinh 11.7 So d6 mach diéu khién hai Cong tic to hoat dong luan phién c6 lién dong

11.3. Mach hoat dong trinh tuw
11.3.1. Mach hoat dgng trinh tw

Khi nhan NGt ON1, cudn huat dién tir ciia Cong tic to K1 duoc cap dién. Khi cuon
hut dién tir cia Cong tic to K1 co dién, s& dong tiép diém thuong mé cua cdng tic to K1.
Khi khong nhan nit ON1 thi Cong tic to K1 van hoat dong nho tiép diém thuong mo cua
Cong tac to K1 dong lai duy tri cho Céng tic to K1 hoat dong.

Tiép tuc nhan NGt nhdn ON2 sau khi d& nhan ndt Nhdn ON1, dién s& duoc cung cap
cho cudn hut dién tir cua Cong tac to K2. Khi cudn hut dién tir cua Cong tic to K2 co dién
s& dong tiép diém thudng mé cua cong tic to K2. Khi khdng nhan NGt nhan ON2, thi cong
tic to K2 van hoat dong nho tiép diém thuong maé cua Cong tic to K2 da dong lai.

Khi nhan Nat nhan OFF, thi dién ngung cung cap cho cudn hat di¢n tir cua Cong
tac to K1, tiép diém thuong mé cua Cong tac to K1 ma ra tra vé trang thai ban dau. Khi
khdng nhan NGt nhan OFF nita thi mach d3 mat dién.

Khi Cong tic to K1 chua 1am viéc thi Cong tic to K2 ciing khong 1am viéc duoc, vi
tiép diém thuong mé cua Cong tic to K1 gan trude cdng tic to K2 dang mé khéng cho
dong dién di vao cong tac to K2. Khi nhan nit OFF thi ca hai Cong tac to ciing ngung lam
viéc cung luc, do d6 ta khong nging cung cip dién cho tirng Céng tic to duoc.

OFF 51:'1 K1
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Hinh 11.8 So d6 mach diéu khién hai Cong tic to hoat dong trinh tur
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11.3.2. Mach hoat dgng trinh tw dgc lap

Khi nhén NGt nhan ONL1, cudn hat dién tir cua Cong tic to K1 s& duoc cap dién. Khi
Cong tic to K1 hoat dong thi tiép diém thudng mé cia Cong tic to K1 dong lai, khi khdng
nhan NGt nhan ON1 thi Cong tic to K1 van hoat dong nho tiép diém duy tri caa Cong tic
to K1 da dong lai.

Tiép tuc nhan NGt nhan ON2 sau khi dd nhan NGt nhan ON1, cudn hut dién tir cua
Cong tic to K2 duoc cap dién. Khi Cong tic to K2 hoat dong, tiép diém thudng mo cua
cong tic to K2 dong lai. Khi buéng NGt nhadn ON2 thi Cong tic to K2 van hoat dong nho
tiép diém duy tri cua Cong tic to K2 di dong.

Khi nhan nit OFF2, Cong tic to K2 ngung hoat dong, tiép diém thuong mo caa
Cong tic to K2 mé ra tra vé trang thai ban dau. Khi khdng nhan Nt nhin OFF2 nita thi
mach da mat dién.

Khi nhan nat OFF1, Cong tic to K1 _ngung hoat dong, tiép diém thudng mo cua
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 duoc, vi
tiép diém thuong mg cia Cong tic to K1 gan trugc Cong tic to K2 dang mo khong cho
dong dién di vao cudn hat cia Cong tic to K2.

Néu nhan NGt nhan OFF1 trudc thi ca hai Cong tic to cung ngung lam viéc cing
lac, do d6 ta mubn Cong tic to K2 khdng 1am 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 cdc may cbng cu thong thuong nhu may tién,may phay, chi khi dong co truc

chinh quay thi dong co may bom dung dich tudi ngudi maéi 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 lap.

2. V& hinh mach diéu khién 3 Cong tic to K1, K2, K3 hoat dong trinh ty theo thir ty K1
hoat dong trudc roi K2 hoat dong va cuoi cung K3 hoat dong.
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12. CAC MACH PIEU KHIEN PONG CO MO MAY TRUC TIEP

Muc tiéu
Trinh bay dwoC cdu tao va nguyén Iy 1am viéc, pham vi iing dung cuia cac mach diéu
khién dong co mo may truc tiep.

12.1. Mach diéu khién m@t chiéu quay ‘
12.1.1. Mach diéu khien dong co quay mot chieu khéng ham

111
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Hinh 12.1 So d6 mach diéu khién dong co quay mét chiéu khong ham

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

Khi nhan nat OFF, s& cit dién cho cudn hut dién tir cua Cong tic to K, khién cac
tiép diém cua COng tic to K tré vé trang thai ban dau. T4t ca tiép diém thudng mé cua
Cong tic to K & mach dong luc va mach diéu khién ma ra, 1am mat dién cung cép cho dong
co, dong co ngurng hoat dong.

Pong co duoc bao vé qué tai bai Ro le nhiét RN, khi dong co bi qué tai sau mot
khoang thoi gian nhat dinh, bing kép trong Ro le nhiét s& tac dong lam cho tiép diém
thuong dong c6 phuc héi mé ra cat dién cung cip cho cudn hut dién tir cua Cong tic to K,
mach diéu khién ngirng hoat dong, dan téi dong co ciing ngiing hoat dong. Sau khi xir ly
sir ¢, phai nhan Nat nhan phuc hdi trén Ro le nhiét RN dé phuc héi thi méi mo may duoc.
Mach dong luc dugc bao vé bang CB, mach diéu khién duoc bao vé bai Cau chi.

Mach diéu khién dong co quay mét chiéu khong him duoc (ng 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 co6 ham dwoc gan thém Cong tic to KH
dé cung cap dong dién mot chiéu cho dong co nham muc dich ham dong co. Qua trinh khoi
dong dong co dién ra twong tu nhu ddi vdi mach khong ham.

Dé tit dong co, ta nhan NGt nhan OFF, cudn hut dién tir cia Cong tic to K mat dién,
khién tiép diém duy tri cho Cong tic to K md ra, Cong tic to K ngirng hoat dong. CAc tiép
diém thuong dong cua Cong tic to K 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 céc tiép diém thuong
dong, dong cac tiép tiép diém thudng mé cua Cong tic to KH, khoa 1an cho Cong tic to
K, dong thoi cung cap dién 4p mot chiéu cho dong co. Pong co s& dugc ham dong ning.

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

12.2. Mach diéu khién hai chiéu quay
12.2.1. Mach diéu khién hai chiéu quay khong lién dfng
a. Mach dieu khién hai chieu quay khong lién dong, khong hdm
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Hinh 12.4 So d6 mach diéu khién dong co quay hai chiéu khong lién dong, khong ham.
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Muén dong co chay chiéu thuan, ta nhan Nt nhidn ON1, cuén hit cua Cong tic to
K1 co dién, s& tac dong déng cac tiép diém thuong mé va mé cac tiép diém thudng dong
cuia Cong tac to K1, khoa 1an cho Cong tic to K2, dong thoi cung cip dién cho mach dong
luc dong co quay chiéu thuan va mach diéu khién dong co 1am viéc binh thuong. Khi budng
NGt nhian ON1, vi tiép diém thudng mé cua Cong tic to K1 & mach diéu khién d dong lai
nén duy tri cho Cong tic to K1 hoat dong.

Muébn ddng co chay chiéu nguoc ta phai nhan NGt nhan OFF dé Céng tic to K1
ngung hoat dong, roi sau dé nhén NGt nhan ON2, cudn hut dién tur cua Cong tic to K2 c6
di¢n, s¢ tac dong dong cac tiép diém thuong mo va mo cac tiép diém thuong dong, khoa
Ian cho Cong tic to K1, dong thoi cung Cap dién cho mach dong luc dong co quay chiéu
nguoc. Khi budng NUt nhan ONZ2, thi tiép diém thuong mo cua Cong tic to K2 & mach
diéu khién da dong lai nén duy tri cho Cong tac to K2 hoat dong.

Hé thdng bao vé cho dong co, mach dong luc va mach diéu khién tuong tu nhu doi
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 hdm, sau khi ta nhan
NGt nhan ON1 dé Cong tic to K1 hoat dong va dong co quay chiéu thuan, thi muén dong
co chay chiéu ngugc, dau tién ta phai nhan Nat nhan OFF rdi sau ¢6 nhan NUt nhan ON2.

Khi nhan Nt nhan OFF, cudn hat dién tir cia Cong tic to K1 mat dién, khién tiép
diém duy tri cho Cdng tac to K1 mé ra. Cong tac to K1 ngung hoat dong, cac tiép dieém
thuong dong cua cong tic to K1 sé& tro vé trang thai ban dau dé cung Cap dién cho Cong
tic to KH hoat dong. Khi Cong tic to KH hoat dong, s& dong cac tiép tlep diém thuong mo
cua Cong tic to KH, khéa 1an cho Cong tic to K1, ddng thoi cung cap dién 4p mot chiéu
cho dong co. Bong co s€ dugc ham dong nang.

Sau d6, nhan NGt nhdn ON2, cudn hut dién tir cia Cong tic to K2 co dién, s& tac
dong dong cac tiép diém thudng mé va mé cac tiép diém thuong dong cua Cong tic to K2,
khod Ian cho cong tic to K1 va KH, d6ng thoi cung cap dién cho mach dong luc dong co
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quay chiéu nguoc. Khi budng Nit nhan ON2, thi tiép diém thuong mé cua Cong tic to K2
& mach diéu khién da déng 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 luc va mach diéu khién tvong tu nhu doi
v&i cac mach diéu khién & trén.

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

Hinh 12.6 M6 hinh may phay céng nghiép

12.2.2. Mach diéu khién hai chiéu quay c6 lién djng
a. Mach dieu khién hai chieu quay c6 lién déng, khdng ham
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Hinh 12.7 So @6 mach diéu khién dong co quay hai chiéu c6 lién dong, khdng ham

Muén dong co chay chiéu thuan, ta nhan Nt nhidn ON1, tiép diém thudng mé cua
NUt nhan ON1 cung cap dién cho cudn huat dién tir cia Cong tac to K1. Khi cuon hat cong
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tic to K1 co dién sé& tac dong dong cac tiép diém thudng méd va mé cac tiép diém thuong
dong cua Cong tic to K1, khoa 1an cho Céng tic to K2, ddng thai cung cép dién cho mach
dong luc dong co quay chiéu thuan va mach diéu khién dong co 1am viéc binh thuong. Khi
budng NGt nhan ON1, tiép diém thudng mé cia Cong tic to K1 & mach diéu khién da dong
lai nén duy tri cho Céng tic to K1 hoat dong.

Mudn dong co chay chiéu nguoc, ta nhan NUt nhan ON2, tiép diém thuong dong
cua NGt nhan ON2 m¢ ra ngung cung cap dién cho Cong tic to K1, cac tiép diém cua Cong
tic to K1 tra vé trang thai ban dau, tiép diém thuong mé cua Nt nhan ON2 cung cap dién
cho cudn hut dién tir Cong tic to K2 c6 dién. Khi cudn hit caa Cong tic to K2 co dién, s&
tac dong dong cac tiép diém thuong ma, va mé cac tiép diém thuong déng cua Cong tic
to K2, kho4 13n cho Céng tic to K1, ddng thoi cung cap dién cho mach dong luc dong co
quay chiéu ngugc. Khi buéng NGt nhan ON2, tiép diém thuong ma cua Cong tic to K2 &
mach diéu khién da dong lai nén duy tri cho cudn hat cua Cong tic to K2 co dién.

Khi muén tat, ta nhan NGt nhian OFF, ngung cung cap dién cho cuon hit Cong tic
to K2 va ca mach diéu khién, c4c tiép diém cua Cong tic to K2 trg vé trang thai ban dau.
Pong co ngurng hoat dong.

Hé thdng 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 déng, 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 Cong tac to K1 hoat dong va dong co quay chiéu
thuan, thi muén dong co chay chiéu nguoc, ta nhan NGt nhan ON2. Tiép diém thudng
dong cua Nat nhin ON2 mg 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 hut dién tir cia Cong tic to K2. Khi cudn hut dién
tir caa CONg tic to K2 c6 dién, sé tac dong dong cac tiép diém thuong ma va ma cac tiép
diém thuong dong cua Cong tic to K2, khoa 1an cho Céng tic to K1, déng thai cung cap
dién cho mach dong luc dong co quay chiéu nguoc. Khi buéng Nut nhan ON2, tiép diém
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thudng mé caa Cong tic to K2 & mach diéu khién di dong lai nén duy tri cho Cong tic to
K2 hoat dong.

Khi nhan Nat nhdn OFF, cudn hat dién tir cia cac cong tic to K1, K2 mat dién,
khién tiép diém duy tri cho c4c Cong tic to md ra, cac Cong tic to K1, K2 nging hoat
dong. Khi cac Cong tic to K1, K2 ngirng hoat dong, cac tiép diém thuong dong cia cac
Cong tac to K1, K2 s& tré Ve trang thai ban dau dé cung cap dién cho cong tic to KH hoat
dong. Khi cong tic to KH hoat dong, s€ mo cac tiép diém ‘thuong dong, dong cac tiép tlep
diém thuong mo cua cong 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 luc va mach diéu khién twong tu nhu ddi
véi cac mach diéu khién & trén.

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

Hinh 12.8 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 iing dung cia cac mach
diéu khién dong co mé may gian tiép.

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

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

Pong co md may ¢ ché do sao - tam giac (Star — delta connection) véi dién ap dit
vao céac cudn day Sta to giam di /3 14n so véi dién ap dinh muc.

Khi nhan NGt nhan ON1, dong dién sé& di vao cudn hat dién tir cua Cong tic to K1.
Khi cudn hat dién tir cia Cong tic to K1 c6 dién s& mo cac tiép diém thuong dong, dong
c4c tiép tiép diém thuong mé cua Cong tic to K1, cung cip dién cho dong co.

Khi budng Nut nhan ON1, do tiép diém thuong mé cua Cong tic to K1 di dong nén
duy tri cho Cong tic to K1 hoat dong, dong thoi dong dién ciing duoc cung cap cho Cong
tic to K2 qua tiép diém thuong dong ciia NGt nhan ON2. Khi Cong tic to K2 hoat dong,
$& Mo céc tiép diém thuong dong, dong cac tiép diém thuong ma cua cong tic to K2, dong
co dugc ndi ¢ ché do sao (Y).

Sau mot khoang thoi gian ta nhan NGt nhan ON2, tiép diém thuong dong cua Nt
nhdn ON2 mé ra, cit dién cung cap cho cuon hit cia Cong tic to K2, s& khién céc tiép
diém cuia Cong tac to K2 tré vé trang thai ban déu, dong thoi cudn hut dién tir cia Cong
tic to K3 duoc cung cap dién, s& mo cac tiép dlem thuong dong, dong cac tiép diém thuong
mé cua Cong tic to K3, khoa 1an cho Cong tic to K2, dong co duoc ndi ¢ ché d6 tam giac
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bong co dugc bao vé qué tai boi Ro le nhiét RN, khi dong co bi quéa tai sau mot
khoang thoi gian nhat dinh, bing kép trong Ro le nhiét s& tac dong lam cho tiép diém
thudng dong c6 phuc hdi mo ra cat dién cung cap cho cudn hut dién tir ciia cac Cong tac
to, mach diéu khién ngirng hoat dong, dan téi dong co ciing nging hoat déng. Sau khi xt
ly su ¢b, phai nhan NGt nhan phuc héi trén Ro le nhiét RN dé phuc hoi thi méi mé may
duoc. Mach dong luc dugc bao vé bang CB, mach diéu khién duoc bao vé bai Cau chi.

13.2. Mach khéi dgng sao — tam giac tw dong
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Hinh 13.2 So d mach khai dong sao — tam giac tu dong

Khi ta nhan NGt nhan ON, dong dién dugc cung cap cho cudn hat dién tir cia Cong
tac to K1, céc tiép diém thudng mé cua Cong tic to K1 dong lai, dong thoi cung cap dién
cho Ro le thoi gian RT va cudn hit dién tir Cong tic to K2. Pong co dugc Cap dién va hoat
dong & ché do sao (). Sau mot khoang thoi gian thiét lap trudc thi tiép diém thuong dong
mé cham - dong nhanh cta Ro le thoi gian RT mé ra, ngat dién cung cap cho K2 va tiép
diém thuong mo dong cham — mé nhanh cia Ro le thoi gian RT déng lai cung cap dién
cho cudn hut dién tir cua Cong tac to K3 dong co duoc chuyén tir chay sao (Y) sang chay
tam giac (4) ket thac qué trinh khoi dong, dong co lam viéc binh thuong ¢ che do6 tam giac.

Néu muén dirng dong co thi ta nhan NGt nhin OFF ngung cung cap dién cho cac
Cong tic to, dong co mét dién, mach ngiing hoat dong.

Hé théng bao vé cho dong co, mach dong luc va mach diéu khién twong tu nhu dbi
véi mach khai dong sao - tam giac bang tay.
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Hinh 13.3 Dong co duoc ndi theo hinhsao  Hinh 13.4 Pong co dugc ndi theo hinh tam giac

13.2. Mach khéi dgng bing dién tré phu méc 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 bang tay

Khi nhan nat Nt nhdn ON1, cudn hut dién tir cia Cong tic to K1 ¢ dién, s& tac
dong dong céc tiép diém thudng mé cua Cong tic to K1 & mach dong lyc dé ndi mach Sta
to cua dong co vao ludi dién qua dién tré phu R. Bong co md may qua dién tro.

Sau khoang thoi gian At, ta nhan NGt nhian ON2 dé cung cap dién cho cudn hut dién
tir cia CONg tic to K2. Khi cong tic to K2 hoat dong s& ndi mach Sta to cua dong co truc
tiép vao ludi dién, dong thoi mo tiép diém thuong dong cua Cong tic to K2 dé ngét dién
cho Cong tic to K1. Pong co lam viéc & ché do binh thuong. Qua trinh mé may két thac.

Hé théng bao vé cho dong co, mach dong luc va mach diéu khién tuong tu nhu ddi
véi mach khoi dong 6 trén.
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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 tw dong

Khi nhan NGt nhan ON , Ro le thoi gian RT dugc cap dién, dong thoi nho tiép diém
thudng mé cua Ro le RT , cudn hit dién tir cua Cong tic to K1 ciing co6 dién, s& dong cac
tiép diém thudng mo cua Cong tic to K1 & mach dong lec, ndi mach Sta to cua dong co
vao ludi dién qua dién tré R. BPong co mé may qua dién tro.

Sau mot khoang thoi gian At da chinh dinh, tiép diém thuong mé dong cham cua
Ro le thoi gian RT dong lai cung cip dién cho cudn hut dién tir cuia Cong tic to K2. Khi
cong tic to K2 c6 dién s& ndi mach Sta to cua dong co truc tiép vao ludi dién, dong thoi
tiép diém thuong dong ciia Cong tic to K2 s& ma ra, ngat dién cung cap cho cudn hut dién
tir cua Cong tic to K, Cong tic to K1 ngiing hoat dong. Pong co 1am viéc ¢ ché d6 binh
thuong. Qué trinh mé may két thc.

Hé thdng bao vé cho dong co, mach dong luc va mach diéu khién tuong tu nhu doi
véi mach khoi dong o trén.
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13.3. Mach khéi dgng biing méy bién ap 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 dwgc cung cap cho cudn hat dién tir caa cong
tac to K1 va K2, cac tiép diém thuong dong cia Cong tac 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 nhidn ON2 dé cat dién cung cap cho cudn hit
dién tir caa Cong tic to K2, dong thoi cip dién cho cudn hut dién tir caa Cong tic to K3,
khi Cong tac to K3 hoat dong, s& mé tiép diém thuong dong ciia Cong tic to K3, ngat dién
cung cap cho cudn hat dién tir cua Cong tic to K1 va dong cac tiép diém thuong mo &
mach déng luc cia Cong tic to K3, cung cap dién cho dong co hoat dong. Pong co 1am
viéc binh thuong, qué trinh mg may két thiic. Khi Cong tac to K1 chua hoat dong thi Cong
tac to K3 ciing khong hoat dong.

Hé thdng bao vé cho dong co, mach dong luc va mach diéu khién twong tu nhu doi
véi mach khoi dong o trén.
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13.3.2. Mach khéi dgng tw dong
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Hinh 13.8 So d6 mach khoi dong qua may bién &p ty ngau ty dong.

Khi nhan NGt nhan ON, Ro le thoi gian RT duoc cap dién, dong thoi nho tiép diém
thuong mo caa Ro le RT, cudn hat dién tir cua 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 mé cham cua
Ro le thoi gian RT mé ra ngét dién cung cdp cho cudn hut dién tir cua Cong tic to K2,
d6ng thoi tiép diém thuong mo dong cham cua Ro le RT dong lai, cung cap dién cho cudn
hut dién tir cia Cong tic to K3. Khi ¢bng tic to K3 hoat dong, s& ndi mach Sta to caa dong
co truc tiép vao ludi dién, dong thoi tiép diém thudng dong cua Cong tic to K3 s& mo ra,
ngat dién cung cap cho cudn hat dién tir cuia Cong tic to K1. Pong co lam viéc ¢ ché do
binh thuong. Qua trinh mad may két thic.

Hé thdng bao vé cho dong co, mach dong luc va mach diéu khién twong tu nhu doi
véi mach khoi dong o trén.
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CHUONG 4. TRANG BI PIEN TRONG MAY CAT KIM LOAI
14. GIO1 THIEU CHUNG

May cat kim loai dugc dung dé gia cong céc chi tiét kim loai bang céach cat b6t cac
I6p kim loai thira, dé sau khi gia cong c6 hinh dang gan dung yéu cau (gia céng thd) hoac
thoa man hoan toan yéu cau dat hang vai do chinh xac nhat dinh vé kich thudc va do bong
can thiét cua bé mat gia cong (gia cong tinh).

May cat kim loai theo sé lugng va chang loai chiém vi tri hang dau trong tat ca
cac may cong nghiép.
14.1. Phan loai may cat kim loai

May cat kim loai gdm nhiéu chung loai va rat da dang trong tirng nhém may,
nhung c6 thé phan loai ching dua trén cac dic diém sau:

| MAY CAT KIM LOAI |

T N

QUA TRINH QUA TRINH TRONG LUQNG DO CHINH XAC
CONG NGHE SAN XUAT KICH THUOC GIA CONG
TIEN VAN NANG THUONG THUONG
PHAY LON
BAO CHUYEN DUNG NANG CAQ
MAI
KHOAN DAC BIET RAT NANG RAT CAO

Tuy thudc vao qué trinh cong nghé dac trung bdi phuong phap gia cong, dang
dao , dac tinh chuyén dong v.v..., cac may cit duge chia thanh cac mdy co ban: tién,
phay; bao, khoan — doa, mai va cac nhom may khac nhu gia cong rang, ren vit v.v...

Theo dic diém cua qué trinh san xuat, cd thé chia thanh cac may van ning,
chuyén dung va dic biét. May van nang 1a cic may co thé thuc hién duoc cac phuong
phép gia cong khac nhau nhu tién, khoan, gia cong ring v.v... dé gia cong céc chi
tiét khac nhau vé hinh dang va kich thudc. Cac may chuyén dung 1 cac may dé gia
cong cac chi tiét co cung hinh dang nhung c6 kich thuéc khac nhau. May dac biét 1a
cac may chi thuc hién gia cong cac chi tiét co cung hinh dang va kich thuéc.

14.2. Cac chuyén déng va cac dang gia cong dién hinh trén MCKL

Trén MCKL, c6 hai loai chuyén dong chu yéu: chuyén dong co ban va
chuyén dong phu. Chuyén dong co ban la Chuyen dong tuong d6i cua dao cat so
véi phoi dé déam bao qua trinh cat got. Chuyén dong nay chia ra: chuyén dong
chinh va chuyen dong chay dao

Chuyen dong chinh (chuyen dong lam viéc) 1a chuyén dong thuc hién qua
trinh cat got kim loai bang dao cit.

Chuyén dong chay dao la cac chuyén dong xé dich cta dao hoic phdi dé tao
ra mot 16p phbi mai.

84



Chuyén dong phu 1a nhitng chuyén dong khdng lién quan tryc tiép dén qua
trinh cat got, ching can thiét khi chuan bi gia cong, nang cao hiéu suat va chat lugng
gia céng, hiéu chinh may v.v... Vi du nhu di chuyén nhanh ban hozc phdi trong may
tién, nai siét xa trén tru trong may khoan can, nang ha xa trong dao trong may bao
giuong, bom dau cua hé thdng béi tron, bom nudc 1am mat v.v...

Cac chuyén dong chinh, chay dao cd thé 1a chuyén dong quay hoac chuyén
déng tinh tién caa dao hoic phoi.

Trén hinh phia duéi biéu dién cac dang gia cong dién hinh dugc thuc hién trén
cac MCKL.

- Gia cdng trén may tién (hinh a): n - tc dé quay cua chi tiét (chuyén dong
chinh); v - van téc xé dich caa dao cit vao chi tiét (chuyén dong chay dao).

- Gia cbng trén may khoan (hinh b): n- toc d6 quay ciia miii khoan (chuyén
dong chinh); v- chuyén dong tinh tién cuia miii khoan vao chi tiét (chuyén dong chay
dao).

- Gia cong trén may phay (hinh c): n- téc d6 quay cua dao phay (chuyén dong
chinh); v- chuyén dong tinh tién caa phéi (chuyén dong chay dao).

- Gia cong trén may mai tron ngoai (hinh d): n- téc do quay ciia da mai (chuyén
dong chinh); v- chuyén dong tinh tién cua da mai vao chi tiét (chuyén dong chay
dao).

- Gia cdng trén may bao giuong (hinh e): chuyén dong qua lai caa ban (chuyén
dong chinh), chuyén dong di chuyén cua dao theo chiéu ngang cua ban (chuyén dong
chay dao).

v

W\

ho

e

a) b)

. g i I gy

c) d) e)

Hinh: Céc dang gia cong kim loai trén cac may cat kim loai a)
Tién b) Khoan c¢) Phay d) Mai ¢) Bao
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15. TRANG BI PIEN TRONG MAY TIEN

15.1 DBic diém céng nghé

Nhom may tién rat da dang, gom cac may tién don gian, may tién van ning, chuyén
ding, may tién duang...Trén may tién co thé thuc hién dugc nhiéu cong nghé tién khac
nhau: tién try ngoai, tién tru trong, tién mat dau, tién con, tién dinh hinh. Trén may tién
cling c6 thé thuc hién doa, khoan va tién ren bang cac dao cit, dao doa, tard ren...Kich
thudc gia cong trén may tién cé thé tir ¢ vai mili dén hang chuc mét

RO V-~

Hinh 15.1 Hinh dang bén ngoai may tién

Dang bén ngoai cua may tién nhu hinh trén. Trén than may 1 dat u truge 2, trong d6
c6 truc chinh quay chi tiét. Trén go truot dit ban dao 3 va u sau 4. Ban dao thuc hién su di
chuyén dao cat doc va ngang so véi chi tiét. O u sau dit miii chong tdm ding dé giir chat
chi tiét dai trong qua trinh gia céng, hoic dé ga miii khoan, mui doa khi khoan, doa chi tiét.

O may tién, chuyén dong quay chi tiét voi téc d6 goc o 1a chuyén dong chinh,
chuyén dong di chuyén cua dao 2 12 chuyén dong an dao. Chuyén dong an dao c6 thé la an
dao doc, néu dao di chuyén doc chi tiét (tién doc) hoic an dao ngang, néu dao di chuyén
ngang (husng kinh) chi tiét. Chuyén dong phu gom cé xiét néi xa, try, di chuyén nhanh
cua dao, bom nudc ...
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15.2. So' @6 mach may
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Hinh: So dd mach may tién

15.3. Nguyén ly lam viéc

Nhom may tién thong thuong sir dung mach diéu khién dong co quay hai chiéu c6
lién dong, c6 hdm va c6 thém mot dong co bom nudc.

Mach diéu khién trong nhém may tién diéu khién dong co truc chinh (bCl) vadong
co mdy bom nuéc (PC2) theo trinh ti. Pong co truc chinh 1a dong co c6 thé dao chiéu
quay lién dong sé hoat dong trudc dong co may bom nudc.

Sau khi nhan NGt nhan ON1 dé diéu khién dong co PC1 quay chiéu thuan hoic
nhan N(t nhan ON2 dé diéu khién dong co DC1 quay chiéu nghich, thi cac Cong tac to K1
hodc K2 s& hoat dong, cac tiép diém thuong mo cia cac Cong tic to K1 hodc K2 gan phla
truéc CONg tic CT s& dong lai. LUc ndy ta méi c6 thé mo dong co PC3 thong qua cong tic
CT.

Khi nhan NGt nhan OFF thi ca hai dong co ngirng hoat dong, déng thdi cung cap
dién 4p mot chidu dé ham dong ning dong co truc chinh qua Cong tic to KH.

Céc dong co dugc bao vé qua tai boi Ro le nhiét RN1 va RN2, khi dong co bi qua
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 ma ra cat dién cung cap cho cudn hut dién tir cua cac Cong
tic to, mach diéu khién ngiing hoat dong, dan téi dong co ciing ngiing hoat dong. Sau khi
xur ly su ¢d, phai nhan NGt nhan phuc héi trén Ro le nhiét RN dé phuc hdi thi mgi mé may
duoc. Mach dong luc dugc bao vé bang CB, mach diéu khién duoc bao vé bai Cau chi.
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16. TRANG BI PIEN TRONG MAY PHAY

16.1. So' @6 mach may
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Hinh: So ¢ mach may phay

16.2. Nguyén ly lam viéc

Nhom may phay thong thudng bao gdm 3 dong co: dong co chinh (PC1) dugc diéu
khién cha yéu bang mach dao chiéu quay lién dong c6 ham, dong co ban may (PC2) va
dong co bom nuge (DC3). Mach trén hinh vé co nguyen ly hoat dong nhu sau

Nhan NGt nhan ON1 dong dién qua tiép diém thuong dong cua Cong tic to K2 cap
ngudn cho cudn hat dién tir cua CoNg tic to K1 hoat dong. Khi d6 cac tiép diém thuong
dong cua Cong tic to K1 ma ra khoa chéo ngudn cung cap cho Cong tic to K2, tiép diém
thudng mé caa Cong tac to K1 dong lai duy tri cho dong co PC1 quay theo chiéu thuan.

Muén dao chiéu quay cua dong co truc chinh, ta phai nhan nat OFF dé tit dong co
réi méi nhan nat ON2 dé dao chiéu quay.

Pong co bom nudc (PC3) hoat dong théng qua cong tac CT sau khi dong co PC1
hoat dong.

Nhan NGt nhidn ON3 dé diéu khién dong co chay ban may (PC2), déng co chay ban
may hoat dong doc 1ap véi dong co truc chinh.

Khi nhan nt OFF, s& ngat nguon toan b mach dieu khién, mach dong luc khang
hoat dong, dong co cling ngung hoat dong. Pong thoi tiép diém thuong mo cua Nut nhan
OFF s& dong lai cap ngudn cho Cong tic to KH hoat dong. Khi Cong tic to KH hoat dong
s& cap nguon DC vao hai pha bat ky 1am cho dong co chinh bj hdm lai mét cach nhanh
chéng. Sau khi budng NGt nhian OFF ra thi trang thai hdm s& chim dut. Pong co bom nudc
khong c6 ché 6 ham. Hé thdng bao vé cho dong co, mach dong luc va mach diéu khién
tuong tu nhu ddi véi cac mach diéu khién o trén.
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