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TUYEN BO BAN QUYEN

Tai liéu nay thudc loai sach giao trinh nén cac nguén thong tin co thé duoc
phép dung nguyén ban hodc trich dung cho cdc muc dich vé dao tao va tham
khao.

Moi muc dich khac mang tinh 1€ch lac hoac str dung vd1 muc dich kinh doanh
thi€u lanh manh s€ bi nghiém cam.



LOI GIOI THIEU

May cdt kim logi la mét trong nhitng thiét bi quan trong trong nganh co khi,
viéc hiéu dwoc cdu tao cdc mach diéu khién cho may cat kim loai la mot nhiém vu
quan trong ciia nguwoi kj sw thire hanh trong cong tdc sira chita va bdo dudong thiét
bi. Gido trinh Trang bi dién trong mdy cdt kim logi ra doi dé phuc vu cho viéc gidng
day va hoc tdp cho sinh vién nganh co khi tai truong Cao dang Ly Tw Trong TP.
HCM. Néi dung trong gido trinh c6 sit dung cdc tw lidu tham khdo tir nhiéu nguon
trong thuc 1é va cdc tai liéu hién cé bén ngodai.

Tai liéu duoc trinh bay ro rang, kem theo nhitng hinh vé minh hoa cu thé va
nhitng hwéng dan can thiét givip cho sinh vién cé thé nam ving va theo sdt cdc ndi
dung mon hoc.

Cdc tac gid xin chdn thanh cam on Khoa Co khi, Triong Cao dang Ly Tw Trong
Thanh phé H6 Chi Minh, cdc doanh nghiép, cong ty, xi nghiép trong nganh co khi
c6 moi quan hé mdt thiét véi Khoa va Nha trwong da tao diéu kién va givip d& cho

nhom tac gia hoan thanh tai liéu nay.
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GIAO TRINH MON HQC

Tén mén hoc: TRANG BI DIEN TRONG MAY CAT KIM LOAI
Ma mon hgc: CKC 126
Vi tri, tinh chat, ¥ nghia va vai trd ciia mén hoc:

- Vi tri: Mon hoc dugc giang day vao nam hoc thtr 3 cua nganh hoc Cong nghé
ché tao may, Cong nghé k¥ thuat co khi

- Tinh chét: La mon hoc tu chon trong chuong trinh hoc nganh Cong nghé ché
tao may, Cong ngh¢ k¥ thuat co khi

-'Y nghia va vai tro ciia mon hoc: Mén hoc trang bi cho sinh vién nhiing kién
thirc co ban vé céc khi cu dién, thiét bi dién dung trong cadc may cong cy, may cong
nghiép. Dong tho1i, gitp sinh vién hi€u rd cau tao va nguyén ly hoat dong cua céc
mach diéu khién dong co, cac mach diéu khién mé may, cac mach thuong dugc su
dung trong nhém may cit kim loai.

Muc tiéu cia mon hoc:

- Vé kién thuc: Sinh vién trinh bay dugc cac kién thirc co ban vé mach dién
mét chiéu va xoay chiéu, cach tinh toan mach dién mot chiéu va X0ay chiéu, cac
kién thirc co ban vé dién- dién tir, cAu tao va ung dung cua cac khi cy dién, linh kién
dién tu, cling nhu cAu tao cua cic mach diéu khién dung trong may cat kim loai.

- Vé k¥ nang: Sinh vién van dung dugc cac quy tic, dinh luat vé mach dién dé
giai thich dugc cac nguyén tac hoat dong, pham vi ing dung cua cac loai khi cu dién,
cac thiét bi dién tur, cac mach di€u khién co ban dung trong cdc may cong cy, may
cat kim loai thong dung.

-Vé nang luc tu chu va trach nhi¢ém: Sinh vién phai ¢6 thai do hoc tap nghiém
tuc, phai hoan thanh ndi dung hoc tdp cuia cd nhan va theo nhom do Giang vién
hudng dan yéu cau.

Noi dung mon hoc:


dell
Typewriter
CKC 126


CHUONG 1.
KY THUAT DIEN
Gidi thiéu:

Chuong nay trinh bay cac kién thitc co ban cia mach dién mot chiéu, mach
dié‘n x0ay 9hiéu 1 pha, rr’lach qd‘ién x0ay ch‘iéu 3 pha; cac loai khi cu dién bao vé, cac
phan tir diéu khién co ti€p diém va cac phan tur dién tu
Muc tiéu:

Sau khi hoc xong bai nay sinh vién phai:

- Trinh bay dugc nhiing khai ni¢m co ban vé mach dién 1 chiéu

- Trinh b?ly duogc nhiing khai niém co ban vé mach dién xoay chiéu 1 pha, mach
dién xoay chiéu 3 pha.

- Trinh bay duoc cAu tao va nguyén 1y hoat dong cta cac khi cu bdo v¢ va cac
khi cu di€u khién cé ti€p diém.

- Nél} duoc pham vi img dung cua cac khi cu bao v¢ va céac khi cu diéu khién
co tiep diém trong cong nghi¢p

- Trinh bay duoc cau tao va nguyén 1y hoat dong cia cac phan tir dién tir va
ung dung cua chung
Noi dung chinh:

1.1 Mach dién 1 chiéu

1.1.1 Khdi niém co bin vé mach dién

Mach dién la mot hé théng gém cac thiét bi dién, dién tir ghép lai. Trong d6
xay ra qua trinh truyén dat, bién d6i nang luong hay tin hiéu dién tir do boi cac dai
lugng dong dién, dién ap.

o ¢
_T_
H
.
T

Hinh 1.1 Mach dién co ban
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Mach di¢n thuong gém cac loai phr:in tlr sau: ngué)n dién, phu tai (tai), day dan.
1.1.1.1 Nguon dién

Ngué)n dién 1a thiét bi phat ra di¢n ning. Vvé nguyén 1y, ngué)n dién 1a thiét bi
bién doi cac dang nang lugng nhu co nang, hda nang, nhiét nang thanh di¢n nang.

Hinh 1.2 Nguén dién
1.1.1.2 Tai
Tai 14 cac thiét bi tiéu thu dién ning va bién doi dién ning thanh cic dang ning
lugng khac nhu co nang, nhié¢t nang, quang nang v...v. (hinh 1.1.c)

Hinh 1.3 Tai
1.1.1.3 Day dan

Day dan lam bang kim loai (d6ng, nhom ) ding dé truyén tai dién ning tir ngudn
dén tai.




Hinh 1.4 Day dan

1.1.2 Cdc thanh phén co bén ciia mach dién
1.1.2.1. Pién dp

- La dai lugng dac trung cho khéa nang tich Ity nang lugng cia dong dién. Trong
mach dién, tai cac diém déu c6 mot dién thé V nhat dinh, hiéu dién thé giira 2 diém
goi 1a dién ap U. Ta c6 Uag= Va —Vs. Trong d6, Va,s 14 dién thé diém A, B. Uap 14
hiéu dién thé giita A va B.

- Chiéu dién ap 1a chiéu tir diém co dién thé cao dén diém co dién thé thap. Pon
vi dién ap la volt (V). Ky hiéu U, u(t).

« Kilo Volt (KV)=1000 Volt
« Mili Volt (mV) = 1/1000 Volt

e Micro Volt = 1/1000.000 Volt

L

Hinh 1.5 M6i quan h¢ gitra ap suat va chiéu cao cot nudc

Dién ap cd thé vi nhu d6 cao ctia mot binh nuée, néu hai binh nudc ¢ do cao
khac nhau thi khi ndi mét dng dan s& c6 dong nudc chay qua tir binh cao sang binh
thap hon, khi hai binh nuéc c¢6 d cao bang nhau thi khéng c6 dong nude chay qua
6ng dan. Dong dién ciing nhu vdy néu hai diém c6 dién 4p chén léch sé sinh ra dong
dién chay qua day dan ndi v6i hai diém d6 tir dién ap cao sang dién ap thap va néu
hai diém c6 dién 4p bang nhau thi dong dién trong day dan s& =0

1.1.2.2 Dong dién
- Dong dién 1a dong chuyén doi ¢ hudng ciia cac hat mang dién tich dudi tac
dung cua dién truong.

- Cuong do dong dién I 1a dai lugng dac trung cho d0 16n cua dong dién. Cuong
d6 dong dién duoc tinh bang lugng dién tich chay qua tiét dién thang cua vat dan
trong mot don vi thoi gian.

I=dg/dt
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- PBon vi cia dong dién 1a Ampe (A)

- Trong kim loai, 10p ngoai cting ctia nguyén tir kim loai c6 rat it electron, chung
lién két rat yéu v6i cac hat nhan va dé bat ra thanh cac electron tu do. Dudi tac dung
cua dién trudng cac electron ty do ndy s& chuyén dong co6 hudng tao thanh dong
dién.

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

1.1.2.3 Dien tro
- Bac trung cho hién tugng ti€u tan nang lugong
- Ky hi¢u: R
- Bon vi dién tr¢ 1a ohm (Q).

1.1.2.4 Céng sudt

- Cong suét 1a dai lugng dic trung cho kha ning thu va phét nang luong dién
trudong ctia dong dién. Cong suat duoc dinh nghia 13 tich sé ctia dong dién va dién
ap:

- Néu dong dién va dién ap cung chiéu thi dong dién sinh cong duong P > 0
(phan tir hap thu ning luong)

- Néu dong dién va dién ap nguoc chiéu thi dong dién sinh cong 4m P <0 (phan
tu phat nang luong)

- Pon vi cong suat 1a watt (W). Dbi voi mach xoay chiéu, cong thirc tin cong
suit tic dung nhu sau:

P =U.Lcoso

- Trong d6 U la dién &p hi€u dung, 114 dong di¢n hi¢u dung, cose 1a hé s6 cong
Suat.

1.1.3 Méi quan hé giita cdc thanh phén co bin ciia mach dién

- Trong mot mach dién, lugng cong can thiét duogc cép cho céc thiét bi khac
nhau b.%mg cach thay doi gia tri cua dién tr& hoac dién ap.

- Khi cho dong dién di qua dién tro R, U 1a dién &p dat gitra 2 dau dién tro R,
theo dinh luat Ohm ta co6:

U=ILR



1.1.4 Cich dau mach dién co bdn
1.1.4.1 Mach dién dau néi tiép

Dién tré mac ndi tiép

1
R1 U
] 3
T =p| R
LIR| L2 L5
N A AN—AAN—
-I— dang hiéu R1 Rz R
) |2 15

|

E=R1+R2 c
I:R=R1+R2+R3+R4+J '

- Cuong do dong dién

- bién ap
U=U+Ux+ ..+ U,
1.1.4.2 Mach dién déau song song

Dién tré méac song song

AN .
R1 1
1
R1 Rzmp| |R — WA
uz
pién tro
dang hiéu MMM .
R 13
(r= R1XR2 -
" R1+R2
O e o 1F
R R1 R2 R3 L

- Cuong do dong dién

I=h+L+..+1L
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- Dién ap

1.2 Mach dién xoay chiéu
1.2.1 Mach dién xoay chiéu I pha
1.2.1.1 Cac khai niém co ban
a. Cac dinh nghia
- Dong dién xoay chiéu 1a dong dién co chiéu va tri sb thay d6i theo thoi gian.

- Dong dién xoay chiéu bién thién theo quy luat hinh sin theo thoi gian dugc
goi 14 dong dién xoay chiéu hinh sin,dugc biéu dién bang d6 thi hinh sin trén hinh.

1= Inax sin (ot + yi)  (2.1)
- Trong d6 : i: La tri s tirc thoi cua dong dién.

Imax: La gid tri cuc dai cua dong dién (hay la bién d6 ctia dong
dién).

o: La tan so goc

y: La goc pha ban dau cua dong dién.

max

Current

Time
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Hinh 1.6 Biéu d6 hinh sin cta cuong d6 dong dién theo thoi gian

- Chu ky: La khoang thoi gian ngan nhat dé dong dién lip lai tri sé va chiéu
bién thién cii. Chu ky c6 ki hiéu 1a T,don vi : gidy (s).

- Tan sé: La s6 chu ky ma dong dién thuc hién dugc trong mot don vi thoi gian
(trong mot gidy).tan sb c6 ki hiéu 1 f.

_1
f=1(H)
- Pon vi cua tan s6 1a hertz, ky hiéu Hz

- Tan s6 goc: La toc do bién thién ctia dong dién hinh sin. Tan s6 goc co ky
hiéu la o, don vi 1a rad/s.

- Quan hé giira tan s6 goc va tan sb: » =2nf

- Tri s6 tire thoi cua dong dién:

- Tri s6 tirc thoi 1a tri sd ung v6i thoi diém t, ky hiéu 13 i. Trong biéu thuc 1.1
tr1 sO tirc thot phu thudc vao bién dd Inax va goc pha (ot + ;).

- Bién d0 Imax 12 tri sb cuc dai cia dong dién I, cho biét d6 16n cua dong dién.

- Goc pha (ot + i) noi 1én trang thai ciia dong dién ngay tai thoi diémt. O thoi
diém t = 0 thi goc pha ctia dong dién 13 i, i goi 1a goc pha ban dau cua dong dién.
Goc pha ban dau y; phu thudc vao thoi diém chon 1am gbc thoi gian.

Fpsin(ox + &) Fp 5N g

Hinh 1.7 Goc 1éch pha cua dién ap
b. Goc léch pha ¢ giita dién ap va dong dién

- Gid str cho dong dién 1 = Inax sin (ot + i) va u = Unax Sin (ot + yu)
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- Trong d6 Unmax, Wu 12 bién do va goc pha cila dién ap. Ta sé& biéu dién goc léch

pha gitra u va 1.
- De bicu dién goc léch pha giira 2 dai lugng dicu hoa ching phai ¢o cing tan

s0 goc,cung ham sin hodac cos.

- Goc 1éch pha gitra dién ap va dong dién ky hi¢u 1a ¢

¢ = (0t + yu) — (Ot + i) = Yu — Wi

- Goc ¢ phu thude vao cac thong sb ciia mach

Khi ¢>0 : Dién &p vuot trudc dong dién.

Khi ¢<0 : Bién &p cham sau dong dién.

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

Khi ¢ = +m: Bién &p ngugc pha voi dong dién.

- Tri s6 hiéu dung cua dong dién

- Tri s6 hiéu dung cua dong dién xoay chiéu 1a gia tri tuong duong cua dong
dién mot chidu khi ching di qua cing mét dién tré trong thoi gian mot chu ky thi
téa ra mQt nang luong dudi dang nhiét nhu nhau. Ki hi¢u béng chir in hoa : I, U,
E,...

- Tr1 s6 hi¢u dung cua dong dién hinh sin

_ Imax

V2

- Tuong tu ta c6 tri s0 hi¢u dung cua dién ap

I =0 . 707 ImaX

Umax

V2
- Chii y: Dé phan biét, can chi y cac ky hiéu:

U= =0.707 Unax

u, 1:Tri sb tac thoi,ky hiéu chit thuong.
U, I: Tri s6 hiéu ung dung, ky hiéu chir hoa.

Unmax, Imax: Tr1 86 cuc dai (bién do).
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Voltage (IN=1%sn @ 1
Current (=i sm{wr— g Current ()= fysm {w 1+ &)
Phase difference=0—(- fi=—+ ¢ Phaze difference=0—-[~di=—¢
Le voltage isleading by an angle (- &) Lz wvoltage isleading by an angle (— &)
Wiz current w.r L current

Voltage (I = Isin e £

1.2.1.2 Cac mach dién xoay chiéu co ban
a. Mach xoay chiéu thuan dién tro
- Mach dién xoay chiéu thuan dién tré 1a mach dién xoay chiéu c6 hé sé tu cam
rat nho c6 thé bo qua, khong c6 thanh phan dién dung, trong mach chi cén mot thanh
phﬁn dién tré nhu bong dén, bép dién,...
Va, g4

(b)

(a)
Hinh 1.8 Mach thuan dién trd
- Gia str cho dong dién 1 = Inax sin(wt) di qua dién tré R
u : La dién ap dat gitra 2 dau dién tro.
- Theo dinh luat Ohm ta c6:ur=R .1
U =R . Imax sSinot
Ma Umax=Imax . R

= Ur =Unmax SiN®t
- So sanh biéu thire dong dién I va dién ap u,, ta thay: goc léch pha giita dién ap
va dong dién: @ = @u-¢; = 0. Ta két luan u va I ciing pha nhau.

b. Mach xoay chiéu thuan dién cam

14



- Mach thuan cam la mach dién c6 cudn day c6 hé so tu cdm L khé 16n,dién trd
R khé nho co6 thé bo qua.

- Gia str cho dong dién xoay chiéu di qua cudn day, dong dién I c6 dang:i=Imax
sinot. Trong d6 u 1a dién ap dit giira 2 dau cudn day.

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

ur= Urn.sin(ot + n/2)
V61 Upm=In.L.®
- Trong d6 XL = oL
Xr: La cam khang cua cudn day c6 don vi 1a 6m ()
- Trong mach xoay chiéu thuan dién cam u nhanh pha hon i mét goc n/2.

7N

V@ LYy, 0

(@) (b)
Hinh 1.9 Mach thuan dién cam
c. Mach xoay chiéu thuan dién dung

- Mach xoay chiéu thuan dién dung 1a mach dién chi c6 dién dung C va di¢n
tré nho coi nhu khéng dang ké.

VCv [C
}
V) o VL 0
Y
(a) (b)

Hinh 1.10 Mach thuan dién dung
- Gia str cho dong dién xoay chiéu di qua cudn day, dong dién i c6 dang:
1= ImaxsSinot.
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Trong d6 u 1a dién ap dit giira 2 dau cudn day.

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

uc=Ucnm sin(ot — 1/2)
Voi Ucn=—In => In=C.®.Ucm
wC

, _ 1
Trong do Xc= o

Xc: La dung khang ctia cudn day c6 don vi la 6m(Q)
- Trong mach xoay chiéu thuan dién cam i nhanh pha hon u mot goc 1a /2.
1.2.2 Mach dién xoay chiéu 3 pha
1.2.2.1 H¢ thong dién ba pha
a. Khai niém chung

- Ngudn dién xoay chiéu 3 pha la 1 hé thng gém 3 strc dién dong 1 pha c6
cung bién d9, cing tan sd, nhung léch pha nhau 120°, hay 1/3 chu ki. Mach dién 3
pha gom ngudn dién 3 pha, duong day truyén tai va tai 3 pha.

ea=y 2E -sin{wt)
eh=+"2E- sin{ wi—(2.73) iT)
eo—=+ 2E - sin( wt— (4.73) )

Phose sequence : ga +eb —~ac

Hinh 1.11 Ngudn xoay chiéu 3 pha
b. Nguyén tic tao nguon 3 pha doi xirng

- Pé tao ra dong dién xoay chiéu 3 pha ngudi ta dung may phat dién dong bo 3
pha, ciu tao gom:

- Phan tinh (stator) gdm c6 3 cudn day AX, BY, CZ dat 1éch nhau 120° trong khong
gian, goi 1a ddy quan pha A, B, C.
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- Phan quay (rotor) la mdt nam cham dién c6 cuc N-S.

- Khi quay, tir trudng cta rotor 1an lugt quét qua cic cudn day trén stator va cam
ung thanh cac strc dién dong sin cung tan sb, cung bién dg,l¢ch pha nhau 120°

- Biéu thic tirc thoi cta 3 suc dién dong:
Pha A: ea= EV/2 sin ot
Pha B: eg = Ev/2 sin(ot-21/3)
Pha C: ec = Ev/2 sin(ot+2n/3)
1.2.2.2 Cdach mdc mach 3 pha
a. Cach mdc hinh sao

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

- Day dén ndi voi cac diém dau A, B, C goi 1a day pha.

- Day dan nbi voi diém 0 goi 1a day trung tinh hay day trung hoa mach chi co
ba day pha A, B, C goi 1a mach ba pha ba diy. Con néu c6 ca day trung hoa A, B,
C, O thi goi 1a mach ba pha bdn day.

- Dong dién di trong cac cudn day pha goi la dong dién pha:l,.
- Dong dién di trén cac day pha goi 1a dong dién day: L.

- Dong dién di trong day trung tinh ki hiéu la:lo.

- Dién 4p giita hai dau cudn day pha goi 1a dién ap pha:U,.

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

Y - Y wire connection j
F

", ) e Three-phase
allernating
current circuit

-

Symmetrical
three-phase
alternate current

Balanced load

Hinh 1.12 Cach mic 3 pha hinh sao

- Quan h¢ gitra cac dai luong day va pha
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Id:Ip
Us~V3 U,
b. Cdch mdc hinh tam gidc

- Mach bap ha mic hinh tam giac 1a 1dy diém cudi pha A ddu vao dau pha B,
cudi pha B vio dau pha C va cudi pha C vao dau pha A tao mot mach hinh tam giac
va ba dinh tam giac ndi v4i ba day dan goi 1a ba day pha.

A- Awire connection

i

-

L
- Threephase
alternating
- G b current circuit ¢
N
Eh

Symmetnical
three-phaze

Balanced load

altarnate current

Hinh 1.13 Cach mic 3 pha hinh tam giac
- Quan h¢ gitra cac dai luong dién 4p,dong dién day va pha
Us=U,
=3I,
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1.3 Céc phan tir bao vé
1.3.1 Céu chi
1.3.1.1 Céu chi ong
Cau chi 6ng (Tube fuse) 14 loai ciu chi ¢6 ciu tao don gian va duoc st dung
nhiéu trong céc thiét bj dién gia dung va hé thong truyén tai dién.
Cau chi dng bao gdm cac bd phan sau

Hinh 1.14 CAu tao cia cau chi 6ng
1. Ong thuy tinh

3,3, Nép kim loai
[l 4. Day chay 4

Day chay (4) trong dng thuy tinh (1) dwgc han vao hai nip kim loai (3) va
) ‘ ,
Ong thuy tinh gitup tranh hoé quang ban tung toe khi day chay dut.

1.3.1.2 Chuc nang va ung dung
Cau chi ¢6 chiic ning bao vé cho céc thiét bi dién mic ndi tiép sau nd tranh
khoi su ¢b ngd'n mach (con goi 1a doan mach, chap mach). Khi xay ra sy cd ngén
mach hoic c6 dong dién 16n qua dong dinh muc chay qua thi day chay trong 6ng s&
tu chay va gdy ngat mach, gitip bao vé cac thiét bi dién.

B6 phan co ban cua cau chi la ddy chay. Day chay thuong duge 1am bang cac
chét c6 nhiét do néng chay thap. Voi mach co cudng do dong dién 10n, diy chay co
thé 1am bang chat c6 nhiét do nong chay cao nhung cé thiét dién nhé thich hgp. Do
vay, ddy chay thuong 13 day chi thiét dién tron hodc bang cac day kém, hop kim chi
- thiéc, nhom hay ddng voi nhiéu hinh dang khac nhau.

loUnp Y o]

Hinh 1.15 Hinh dang day chay
Dé cau chi bao vé duoc ddi twong can bao vé, diy chay phai chay dut trudc
khi d6i twong bi pha hay. Tri s6 dong dién ma day chay bi chay dut dugc goi 1a dong
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dién gi6i han. RS rang can c6 dong dién gidi han 16n hon dong dinh muc (Igh >lim)
dé day chay khong bi dut khi lam viée v6i dong dinh mirc.
- Thong thudng ddi v6i day chay chi thi Ig/Iam =1,25 + 1,45
- Day chay hop kim chi thiéc Lon/Iam = 1,15
- Day chay dong Ton/Tom = 1,6 + 2
Day chay thuong dugc ché tao sin vdi céac dong dinh muc : 3, 6, 10, 15, 20,
25, 30, 40, 60, 100(A).
Ngoai cau chi éng thi cac loai cau chi sir dung trong ki thuat c6 nhiéu

dang, kiéu khac nhau nhung nguyén 1i 1am viéc hoan toan gidng nhau.

s B ¥ | CC

Hinh 1.17 Cau chi loai kep Hinh 1.18 Ky hiéu cau chi trén so
d6 dién
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Hinh 1.19 CAu chi éng thong dung

1.3.2 Ro le nhiét
1.3.2.1 Céu tao va nguyén 1y lam viéc
Ro le nhiét (Thermal overload relay) 14 khi cu ding dé bao vé cac thiét bi dién
(dong co) khéi bi qua tai. Ro le nhiét c6 dong dién lam viéc td1 vai tram Ampe, di¢n
ap mot chiéu toi 440V va dién ap xoay chiéu téi 500V - tan s6 50hz

0

Hinh 1.20 Ciu tao va nguyén 1y 1am viéc Ro le nhiét

1. Co cau don bay 5. Bang kép
2. Tiép diém thuong dong 6. Phan tir dot nong
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3. Tiép diém thudng mé 7. Thanh cach dién

4. Vit diéu chinh dong dién tac dong 8. Nt 4n phuc hoi

Trén so do cdu tao cua Ro le nhiét ta thay dong dién di vao dong co s& di qua
phan tir d6t nong 6. Khi dong co bi qua tai, phan tir d6t nong 6 sé nong lén va toa
nhiét ra xung quanh, nhiét luong nay sé& tic dong dén bang kép 5, bang kép 5 khi bi
ho néng sé& cong theo mot chiéu nhat dinh ( & hinh 1.7 1a chiéu tir phai sang tréi).
Néu trong pham vi nhiét d6 cho phép thi don bay 1 van giit dong diéu khién di qua
tiép diém thuong dong 2 va mach diéu khién l1am viéc binh thudng. Néu dong co
tiép tuc bi qua tai trong mot thoi gian dai thi bang kép 5 s& cong 1én nira dong thoi
kéo theo thanh cach dién 7 dich chuyén sang trai tic dong vao co ciu don bay 1. Co
cau don bay 1 s& mo tiép diém thuong dong 2 va dong tiép diém thudong mo 3 dé cat
mach diéu khién va tir 36 mach lyc bi cét.

Khi su c¢b qué tai da duoc giai quyét, mudn Ro le nhiét tré vé trang thai ban
dau dé tiép tuc nhiém vu bao vé qua tai, phai an nat phuc hdi 8. Vit diéu chinh 4 ¢6
tac dung diéu chinh dong dién tac dong twong tmg voi dong dién xubng dong co.

L RN
@ RN (b) _1_{:——

Hinh 1.21 (a) Ky hiéu phan tir d6t nong Ro le nhiét.
(b) Ky hiéu tiép diém thuong dong c6 nut nhan phuc hdi Ro le nhiét.

1.3.2.2 Churc nang va ung dung

Ki hiéu nat 4n phuc hoi trén tiép diém thuong déng chi 16 ¥ nghia : khi Ro le
nhiét da tdc dong va da xu i su ¢d, mudn tré vé trang thai ban dau, can phai 4n nat
phuc hoi.
Ro le nhiét c6 quéan tinh nhiét 16n vi khi dong dién qua phan tir ¢t nong ting 1én
thi can phai mot thoi gian dé nhiét truyén toi bang kép, lam bang kép cong 1én. Vi
thé Ro le nhiét khong co tac dung cit mach tirc thoi khi dong dién tang 1én manh
nghia la
Ro le nhiét khong bao vé duogc su cd ngén mach.

Dong dién qua tai cang 16n thi thoi gian tdc dong ciia Ro le nhiét cang

ngan. Trong st dung thuc té, dong dinh mirc ciia Ro le nhiét thudong duoc chon
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béng dong dién dinh muc cua dong co di¢n can dugc bao vé qua tai, sau do chinh
gia tri cia dong di¢n tac dong la :lu = ( 1,2 : 1,3) lam

Vi Ro le nhiét tdc dong 1a nho bang kép bi nung ndong cong lén nén tac dong
cua Ro le nhi¢t bi &nh hudng ctia nhiét d§ moi1 truong xung quanh. Khi nhiét do
moi trudng xung quanh tang, Ro le nhiét s€ tdc dong sém hon, nghia la dong dién
tac dong bi giam, khi do can phai hi¢u chinh lai L4 16n hon.

Béang kép

Hinh 1.22 Bang kép trong Ro le nhiét
Trong cong nghiép Ro le nhiét thuong duge mac chung véi Cong tic to.

—

Cong tic to

Ro le nhiét

Hinh 1.23 Cong tac to va Ro le nhiét trong ti dién
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1.3.3 Ap t6 mat

Hinh 1.24 Ap t6 mat thong dung
1.3.3.1 Cdu tao va nguyén Iy lam viéc
Ap t6 mat (Circuit breaker) 1a khi cy dién ddng mach bang tay va cit mach

tu dong khi co su ¢ nhu: ngén mach, quéa dong, qua ap, sut ap,..v.v...

Ap t6 mat con duoc goi véi tén khac nhu CB (Circuit Breaker) hay mdy ngat
tu dong. Két cu Ap t6 mat rat da dang va duogc chia theo cac churc ndng bao vé
nhu:

- Ap t6 mat dong dién cuc dai .

- Ap t6 mat dong dién cuc tiéu.

- Ap t6 mat dién ap thap.

- Ap t6 mat cong suat nguoc v.v...

Trong gi6i han cta bai hoc, chiing ta chi tim hiéu cdu tao va nguyén 1y 1am
viéc ctia mot sb loai ap t6 mat thong dung nhu Ap t6 mat dong dién cuc dai, Ap t6
mat dong di¢n cuc tiéu, Ap t6 mat dién ap thép.

a. Cdu tao va nguyén Iy lam viéc ciia Ap té6 madt dong dién cuc dai

Nguon 3,
1.:-, 2» -

I:
Cuon ﬂ.-"l}
bao veé
L

qua dong

Tai

Hinh 1.25 CAu tao va nguyén ly lam vi¢c Ap t6 mat dong dién cuc dai
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1,6.L0 x0; 2, 3. Co cdu don moc; 4. Nép tur dong; 5. Loi st tr; 7. Cudn day
bao v¢ qua dong

Sau khi dong Ap t6 mat bang tay, mach dién can bao vé dugc cap dién. Lic
nay hai mau & hai don méc 2 va 3 moc vao nhau. Pon méc 2 duoce kéo boi 10 xo 1,
don moéc 3 duoc giit boi 10 xo0 6 gitip mach duoc ndi thong.

Binh thuong, dong dién qua mach van & muc cho phép, luc kéo cua 16 xo 6
16n hon lyc hit ctia cudn day bao vé qua dong 7 (cudn di¢n tir), mach hoat dong binh
thuong.

Khi dong dién vugt qua dinh mirc cho phép (qua lyc cang ctua 10 xo 6) thi
cudn dién tr ndi tiép vo1 mach luc sé du luc théng luc can cua 16 xo 6, hut nép tur
dong 4, 1am can 3 quay nha méc chdt. Lo xo 1 kéo roi tiép diém dong ra khoi tiép
diém tinh dé cit mach. Mach s& dugc bao vé khong b1 qua dong & mot gia tri nao
do.

b. Cdu tao va nguyén ly lam viéc cua ap té mat dong dién cuc tiéu

Hinh 1.26 Cau tao va nguyén 1y 1am viéc Ap t6 mat dong dién cuc tiéu
1. Cudn day dién tir; 2. Nap tir dong; 3, 6. Lo xo; 4,5. Co céu don moc

Binh thuong dong dién l1am viéc 16n hon dong cat (dong nha) nén cudn 1 du
lyc hat dé hat nép tir dong 2 va mach dugc dong kin.

Khi dong dién thap hon dong dinh mirc thi cudn hut dién tir 1 khoéng du tir luc
dé thing luc kéo 10 xo 3 nén 10 xo 3 kéo nap tir dong 2 va co cau don moc 4 1én, luc
nay 1o xo 6 kéo don moc 5 mang hé tiép diém sang trai, lam tiép diém bi mé, dong
dién bi cat, mach duoc bao vé.

c. Cdu tao va nguyén 1y lam viéc cia Ap t6 mat dién dp thdp
V&i Ap t6 mat bao vé khoi dién ap thap thi sau khi dong Ap t6 mat bang
tay, cuon day bdo v¢ sut ap 7 c6 du dién ap s€ hat nép tor dong 5 dé hai co cdu don
moéc 2, 3 moc vao nhau, 10 xo 4 gilt don moc 3, 10 xo 1 gilt don moc 2, cac tiép diém
chinh dugc dong lai, mach dugc ndi thong.

Khi dién ap ngudn giam thap hon dién 4p dinh muc, cudn day bao vé sut ap

khong du dién ap sé& c6 luc tir yéu va 1o xo 4 kéo don moc 3 cung nip tir dong 5 1én,
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cac tiép di€m chinh bi 16 xo 1 kéo veé bén trai, cat mach di¢n dong luc, tr d6 mach
dién duoc bao vé.

1 " 4
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Hinh 1.27 Caiu tao va nguyén Iy lam viéc Ap to6 mat dién ap thap

1, 4. Lo x0; 2, 3. Co cu don moc; 5. Nép tor dong;
6. Loi sat tir; 7. Cudn diy bao vé sut ap

Hinh 1.28 Ky hiéu Ap t6 mat trén so d6 dién

Khi dong cat cac tiép diém bén trong Ap to mat thi hd quang sinh ra giita cac
tiép diém s& bi kéo gidn va chia nho trong cac khe ctia budng dap hd quang, khién
cho hé quang bi dap tat nhanh choéng, gitp céac tiép diém bén trong Ap t6 mat bén
hon.
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1.3.3.2 Churc nang va ung dung

Ap t6 mat 1a mot khi cu dong cit béng tay c6 bao v€. Dung dé bao vé mach
dién khi ¢ su ¢6 nhu: thap ap, qua dong, dong nhd, chéng giat. . ..

Poi khi trong ki thuat cling str dung Ap t6 mat dé dong - cat khong thudng
xuyén cac mach di¢n lam viéc & ché do binh thuong. Ap td mat co cau tao hop kin,
bén trong c6 budng dap hd quang va cac co cdu co khi dé dong (cat) mach nén rét
an toan cho ngudi st dung.

Thuec té con nhiéu loai Ap t6 mat vdi ciu tao va chire nang bao v¢ khac nhau
nhu MCB, ACB, VCB, ELCB ( hay con goi 1a CB chéng giat)....

- ACB (Air Circuit Breaker ): May cét khong khi, dung khong khi dé dap tat
hd quang, thuong diung dé cit mach voi dong dién ha ap.

Hinh 1.29 Mot loai may cat khong khi

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

Hinh 1.30 Mot loai may cat chan khong
- MCCB (Moulded Case Circuit Breaker) 1a Ap t6 mat khoi, thuong c6 dong
cat ngan mach 1on.
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Hinh 1.31 MCCB cua hang Schneider
- MCB (Miniature Circuit Breaker) 1a Ap t6 mat thong dung nhat, c6 dong cat
ngan mach nho

Hinh 1.32 Mot s6 MCB thong dung
- ELCB (Earth Leakage Circuit Breaker) 1a Ap t6 mat chéng dong 1o, thuc
chét 13 loai MCCB hay MCB binh thuong c6 thém b cam bién dong ro. Loai nay
vira bao vé ngén mach, vira bao v€ qua tai, vira bao vé dong ro.

e ®e

Hinh 1.33 Mot loai ELCB
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1.4 Céc phan tir diéu khién c6 tiép diém
1.4.1 Céng tic-cong tic hanh trinh
1.4.1.1 Céng tdc bt
Cong tac (Electric switch) 1a khi cu dong - cat mach dién ha ap bang tay hodc
bang tac dong co khi. Cong tic c6 loai ho, loai kin, c6 loai dung dé dong - cat truc
tiép mach chiéu sang hay mach dong luc cong suat nho, c6 loai chi dung trong mach
diéu khién.

Hinh 1.34 Mot s6 loai Cong tac bat thuong gap

Cong tic rat da dang vé kiéu, loai, song nguyeén li deu co cac tlep diém dong
va tinh. Mach dién dugc noi thong khi tiép diém dong tiép xuc véi tiép diém tinh.
Lac nay dién tr¢ ¢ cong tac rat nho . Tiép xuc cang tt, dién tro cang nho. Mach dién
bi cat khi hai tiép diém roi xa nhau. Bién tr¢ 0 Cong tac lac nay rat 16n va chinh 13
dién tré khong khi gitra hai tiép dlem Hai tiép diém cang xa nhau, dién tré' cang 16n.
Sé tiép dlem cua cac loai Cong tac cting khac nhau tuy theo muc dich str dung. Viée
dong, ngit cac tiép diém ciling c6 thé theo cac nguyén tic co khi khac nhau : c6 loai
dung 13y, c6 loai dung 10 xo...

Cong tac bat thong thuong chi c6 hai trang thai ( bat va tit), nghia 1a Cong tic
c6 kha nang duy tri dong dién qua no khi ¢ trang thai “bat” va ngugce lai.

Pé dap tat nhanh ho quang khi thao tac, cac cong tac déu c6 két cau 16 xo xoan
hoic 10 xo 14 nham hd tro giam ngan thoi gian dong, ngat cac 1iép diém.
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Ky hiéu Cong tic don Ky hiéu Cong tac 3 chau 2 vi tri
h
*
_

Ky hiéu Cong tic 3 chau 3 vi tri

Hinh 1.35 Ky hiéu Cong tic trén so d6 dién

Hinh 1.36 Cac Cong tic bat dung trong mach diéu khién.

1.4.1.2 Céng tac hanh trinh
Cong tdc hanh trinh ( Limit switch) duoc la‘ip dat tai mot vi tri trén hanh trinh
nao do trong mot hé truyén dong dién (TBD) dé dong, cat mach diéu khién. N6 duoc
dung dé diéu khién TPD theo vi tri hodc dé bao vé, dam bao an toan cho mét chuyén
dong & cudi hanh trinh.

Hinh 1.37 Mot s6 loai Cong tic hanh trinh
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O Cong tac hanh trinh kiéu gat (hinh 3.8 ), khi bi gat, can gat s& 13t sang trai
hodc sang phai va tir 46, dong hodc ngat tiép diém bén trong Cong tac hanh trinh.
Con ¢ Cong tac hanh trinh kiéu ti (hinh 3.10) s& chuyén doi trang thai tiép
diém khi nim cong tac bi ti vao.
o 1
3

-0 o 0 O

NC I
Hinh 1.38 Ky hiéu Cong tic hanh trinh trén so d0 dién ,
Cong tac hanh trinh duge su dung nhiéu trong cac ddy chuyén, cac h¢ thong
san xuat ty dong.

1.4.2 Niit nhéin

1.4.2.1 Cd'q tao ) . q
Nut nhan (Push button) hay nut bam hoac nut di¢u khién 1a mot loai khi cu

dién thuong dung de dong - cat mach & ludi dién ha ap.
Nt nhan ¢ ciu tao don gian va tuy theo nguyén ly ciu tao duoc chia ra céc

loai nhu Nt nhan thudng mé, Nat nhan thudng dong....

l
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Hinh 1.39 CAiu tao nut nhan thuong mo
Nt nhan thuong mé: khi Nut bi a an thi tlep dlem dong 1 cham vao tiép dlem

tinh 2 lam thong mach, khi thoi a an nut, 16 xo 3 day tiép diém dong 1 1én, roi xa tiép
diém tinh 2 va mach bi cat.

%l: ol

NN
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— 4

e

Hinh 1.40 Céiu tao Nt nhan thuong dong
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Nt nhan thuong dong chi cit mach khi Nut nhan bi nhan.
1.4.2.2 Chitc nang va ung dung
Nt 4n thuong dugc dung dé diéu khién cac ro le, cong tac to, chuyen d6i mach
tin hiéu, bao vé... Pho bién nhat 1a dung Nut 4n trong mach diéu khién dong co dé
mé may, dimg va dao chiéu quay ctia déng co.
Nut 4n c6 kiéu hé va kiéu kin dé chéng bui, nudc,... va co loai co6 ca dén bao
dé bao trang thai cuia Nt 4n.

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

Hinh 1.41 Nt nhin c6 dén bao

Mot s6 loai Nat nhan thuong dong dung trong mach bao vé€ hoac mach dung
con c6 chirc nang khoa chét. Khi bi nhan, nat tw git trang thai bi nhan. Mudn xoa
trang thai nay, phai xoay nit di mot goc nao do dé nit tré vé trang thai ban dau.

Lai c6 loai NGt nhan luén gitr trang thai khi bi nhan, muén xo4 trang thai bi
nhan phai nhan tiép mot 14n nita va nat ty trd lai trang thai ban dau.

Hinh 1.43 Nut nhan két hop c6 tiép diém thuong dong va thudng mo.
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Hinh 1.44 Bang diéu khién sir dung Nt nhén trén cac may cong cu
1.4.3 Céng tic to
1.4.3.1 Cdu tao
Cong tic to (Contactor) 1a khi cu diéu khién tir xa, bao gdm céac hé tiép diém
chinh (tiép diém dong luc) va hé tiép diém phu (tiép diém diéu khién).
Cong tic to ¢ loai mot chiéu va c6 loai xoay chiéu.

puador
= goma)
¢ Jo] Je] ...
@ — <

Hinh 1.45 So d6 cu tao Cong tic to.
Phan chinh ctia mot Cong tic to 1a cudn hat dién tir va hé thong cac tiép diém.
Khi cudn hut dién tir khéng c6 dién, 10 xo day nap tir dong 1én phia trén, nap tir dong
s& mo cac tiép diém dong luc (tiép diém chinh) va tiép diém diéu khién (tiép diém
phu). Khi cép dién cho cudn hut dién tir, nép tir dong bi hut s€ dong cac tiép diém
dong luc va tiép diém diéu khién.
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Hinh 1.46 Mot kiéu Cong tic to xoay chiéu

Dong xoay chiéu qua cudn hit sé tao ra tir thong xoay chiéu va tir thong chuyén
qua gia tri 0 14 100 1an trong 1 gidy (tan s6 50hz). Luc tir théng chuyén qua 0 thi luc
hut nap tir dong bang 0 va 1o xo phan hoi 1am nap tir dong rdi khoi 181 tir tinh.

Nhung thoi gian (I) = 0 rat ngan va do quan tinh co nén nap tir dong chua kip
roi khoi 16i tir tinh thi da bi hat lai. Két qua 1a nap tir dong khong bi hut chat, bi rung
va phat tiéng kéu, 1am cudn day bi nong.

Khic phuc hién tuong nay, nguoi ta dung mot vong ngan mach chong rung
(hinh 3.22) bang dong 6m lay mot phan ctiia dau cuc tir tinh. TUr thong chinh bién
thién qua vong ngan mach s& 1am xuat hién mot dong dién cam Gng. Tir thong cua
dong cam tng I¢ch pha so v&i tir thong chinh nén khi tir thong chinh qua gia tri 0 thi
tur thong ctia vong ngén mach cuc dai, tao luc hut nép tor dong.

WABIAL 41 (Shaded Ring)

Hinh 1.47 Vong chong rung
Cong tic to mot chidu c6 mach tir [am bang chét st tir mém va 13i thép it bi
nong so vdi Cong tac to xoay chiéu. Loi tir cia Cong tac to xoay chiéu dugce ghép

lai tir cac 14 ton silic mong dé han ché dong xody Phu c6 sinh nhiét.
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Hinh 1.48 Két cau Cong tac to mdt chiéu
Cong tac to co dong 16n can phai dap hd quang khi dong - cit, nhat 1a khi cat.
Ho quang phat sinh gitra hai tlep diém khi chay lau s& 1am hong cac tiép diém. Dé
han ché pham vi chay cua ho quang va tranh hién tuong qua dién ap khi ho quang
tat, nguoi ta dung cudn day thoi tir va budng dap hd quang twong ty nhu trong Ap t6
mat

a) | | c) —:H—— 5
by T~ —=% o— 9 Trv

Hinh 1.49 Ky hiéu cac phan tir cia mot Cong tac to
a. Cudn hut dién tur; b. Tiép diém thuong md; c. Tiép di€ém thuong dong;
d. Tiép diém thuong md cd dap ho quang.

1.4.3.2 Chuc nang va ung dung
Cong tac to 12 khi cu diéu khién tir xa dung dé dong - cit cac mach dong luc &
ludi dién ha ap vdi dong di¢n t6i vai tram, vai nghin Ampe thong qua hé thdng nut
nhan ma khong can thao tac truc tlep trén Cong tac to.
Cong tic to c6 thé dong - cit mach dong luc véi tan sudt cao tdi 600 1an/h.
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Hinh 1.51 Cong tic to ban dan.

Trong Cong tic to ban dan (thiét bi dong — cat khong tiép diém) thi dé dong cat
cac cong tac to loai ndy nguoi ta cho xung dién dong hodc md cic van ban dan (Thy
rit to, Tri &c).

Trong cong nghiép, Cong tic to thuong duoc mic chung voi Ro le nhiét dé bao
vé qua tai cho dong co, ngudi ta goi chung bo thiét bi nay 1a Khoi dong tur.

Khoi dong tir (Magnetic stater) 1a loai khi cu dién dé diéu khlen cac dong co
cong suat vira va nho. Bo phan chu yéu cuia Khoi dong tir 1a Cong tic to xoay chiéu
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(hodc mot chiéu) co khdi tiép diém lién dong dugc lap chung trong mot hop va Ro
le nhiét bao v€ qua tai.

Theo kha ning 1am bién ddi chiéu quay cua dong co dién, Khai dong tir dugc
phan thanh Khdi dong tir don (khong thuc hién ddo chiéu quay dong co) va Khai
dong tir kép (thuc hién dao chiéu quay dong co).

Can ctr vao cong dung, Khéi dong tir duge phan thanh hai loai: Khoi dong tur
chinh c6 céc tiép diém chinh dung dé dong ngit & mach dong luc va Khoi dong tir
phu chi ¢6 cac tiép diém dung trong mach diéu khién.

Dbi voi Khoi dong tir kép, gdm co hai Khoi dong tur don giéng nhau duoc lap
trén cing mot gia d& c6 thém khoa lién dong vé co khi kiéu don bay dé de phong ca
hai Khoi dong tur cung dong ddng thoi 1am chap mach dién. Co cau nay dugc bo tri
phia dué6i chan dé.

Hinh 1.52 Cong tic to va Ro le nhiét trén tu diéu khién ctia mot may cong cu
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1.4.4 Cac logi Ro' le
1.4.1.1 Ro le dién tw
a. Cdu tao
Ro le dién tu (Electromagnetlc relay) 1a loai don gian nhét va duoc sir dung
rong rai nhat. Ro le lam viéc trén nguyén li dién tr vé két cau, nd twong ty nhu Cong
tac to nhung chi ding déng - cat mach diéu khién, khong dung truc tiép trong mach

dong luc.
An electromagnetic relay.

Shading coil (2) Armature (4)

(1) (AC only) , NC contact(5)

Spring 6)
—C
— | | é“;;{g} NO contact(7)

Electromagnet (8)

FoE A

S

..x:,_\_.,x_.
h-|_:li*|_!.i,|ii"! HIr
o

(a) Parts of the relay

Hinh 1.53 CAu tao Ro le dién tir

1. Spring: 10 xo0; 2. Shading coil: vong chong rung; 3. Air gap: khe ho khong
khi

4. Armature: phan ung (nap tir dong); 5. NC contact: tiép diém thuong dong

6. Com: chan chung; 7. NO contact: tiép diém thuong mé

8. Electromagnet: cudn day dién tur.

Nhin vao so do cdu tao cua Ro le ta thdy mdi Ro le thudng c6 3 phan chinh:

- Co cAu thu: 1a cudn hat dién tir, n6 tiép nhan tin hiéu vao (dong dién, dién ap) va
khi dat mot gid tri nao d6 thi Ro le tac dong.

- Co ciu trung gian: 1a mach ttr, n6 giup tao ra luc hut khi cudn dién tir c6 dién va
so sanh luc nay véi luc dat trude boi 10 xo phan hoi. Két qua tac dong duogc truyén
tdi co cau chap hanh.

- Co céu chap hanh: 14 hé thong tiép diém, chiing tic dong s& truyén tin hiéu cho
mach diéu khién.
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b. Nguyén Iy lam viéc

Hinh 6.1 trinh bay nguyén li cdu tao mot Ro le dién tir xoay chiéu kiéu ban 1&.
Cudn day dién tir 8 quan quanh 13i sit 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 thuong m¢). Khi cudn dién tir duge cép dién, lyc hut dugc tao ra tir cudn day
dién tir s& thang lyc kéo cta 16 xo 1, vi thé nap tir dong 4 bi hut chit va tiép diém
thuong mé dugce ndi véi tiép diém COM, con tiép diém thuong dong bi ngat khoi
tiép diém COM. Déi v6i Ro le dién tir st dung dong di¢n mot chiéu thi s& khong co
vong chong rung gan trén 13i sat ti.

Hinh 1.55 Mot s6 Ro le dién tir thong dung
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1.4.4.2 Role thoi gian
a. Phan loai
Ro le thoi gian kiéu dién tir, Ro le thoi gian kiéu thity luc, Ro le thoi gian kiéu
dong co, Ro le thoi gian ban dan...

, Hinh 1.56 Cac loai Ro le thoi gian thong dung
b. Cau tao va Chirc nang
* Role thoi gian kiéu dién tur

6~ 2 5
eséi
L LY,
7
1
HEN
2 7 4
:::/
SN i
7 \V}

1 2

Hinh 1.57 Ro le thoi gian kiéu dién tir

1. Chan dé; 2. Vong ngin mach; 3. Mach tir hinh try;
4. Mach ttr hinh chir nhat; 5. Nap tir dong; 6. Lo xo nén
7. Lo xo tach nap tr dong

Loai nay dung ¢ mach mét chiéu va thoi gian tré téi 3s.

Nhu hinh 5.16, mach tir try 3 va mach tir chix nhét det 1 déu c6 vong ngrfm mach
2 6m xung quanh. Tiép diém gan trén nip tir dong 5. Khi dong hay ngat dién cudn
hut 4, tir théng trong 16i tir bién thién 1am xuat hién dong dién cam ung trong cac
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vong ngan mach. Tl trudng ctia vong ngan mach chdng lai su bién thién cta tir thong
tao ra boi cudn 4, lam nép tir dong b1 cham lai.
Thoi gian tré ctia Ro le ¢6 thé chinh dinh theo:
- b6 cang cua 10 xo nha 6.
- P9 cang cua 10 xo 7 tao ra luc tach nap tir dong 5 khoi tru tir 3.
- Khe hé phu qua tAm dém phi tir tinh giira ndp tir dong 5 va tru 3.
* Ro le thoi gian kiéu thity lie

By | mc I 1. Cudn hat dién tu
2. Loi sit tir

3. Nip tir dong

4. Lo xo

5. Hé tiép diém

6. Pit tong

7. Xy lanh dau nhon

|
h

1
i1

Hinh 1.58 Ro le thoi gian kiéu thay luc

Cudn hat 1 quén trén 16i tir 2 duge cdp dién s& hit nap tir dong 3. Lo xo 4 bi
kéo cang nhung tiép diém 5 khong dong ngay vi pit tong 6 chuyén dong cham trong
xy lanh dau nhon. Do d6 tiép diém bi déng cham ( hoic nha cham).

Khi cudn hat 1 bi cét dién thi qué trinh nha cling dién ra cham va giai thich
tuong ty nhu trén.

Ro le kiéu nay dung cho ca cudn hut mot chiéu va xoay chiéu.

* Ro le thoi gian ban dan

Hién nay viéc lam tré thoi gian tac dong phan 16n 13 nho cac mach ban dan vi
cac uu diém n01 troi nhu: bén, gon, tiéu tén ning lugng it, tic dong nhanh, tin cay,
dai thoi gian tré 16n (tr vai phan gidy dén hang trdm gio hodc hon).

Mach lam tr@ thoi gian rat da dang nhung vé nguyén 1i c6 thé phan ra :

- Mach tré nho sy phéng hodic nap cia ty dién (mach R - C). Thoi gian tré qua R.
Tri sd R, C cang 16n thi thoi gian tré cang 16n. Mach nay cho thoi gian tré khong qua
vai gio.

- Mach tré nho cac bd dém. Pay 1a mach tré 16 gic theo nguyén tic dong hd. Thoi
gian tré duoc xac dinh bai sb dém va tan sé xung dém. Thoi gian tré ting 1én khi s6
dém tang 1én va tan s6 xung dém giam. Mach nay c6 thé cho thoi gian tré rat 1on.
Néu 2 tin hiéu dém va dat bé“mg nhau thi dau ra bo so sanh sé& c6 tin hiéu va sau khi
qua khau khuéch dai s& tac dong vao bo chép hanh, dong mé hé tiép diém.

41



17 1 1’

12345687

¥ Q08 |/

Hinh 1.59 Ro le thoi gian ban dan
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BANG KY HIEU CAC PHAN TU RO LE

Ky hiu Y nghia Ky hieu ¥ nghia
¢! Eh <) T F— | Tiép diém thudng
Cu0n hit dién mg, déng cham,
_ _}/'_ md& ngay
. | K Tiép diém thudong
—_—Y Y Cubn dién dp md, déng ngay,
. md chim
— .
' S Ti€p di€m thudng
— Y Cuon dong dién md, déng cham,
: ﬁ/ md& cham
‘—.
haill Tiép diém thuomg
May bién dong . déng, md ngay,
S+ ddng cham
L o w4 Bl Ti€p diém thudng
L Tiép diém : 44 .
— | iongme ong, md ngay.
6ng cham
o - .
Tiép diém | HX Tiép diém thudmg
Y, : i déng, md cham,
thudng dong j v dgng cham
—_— '
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1.5 Céc phan tir dién tir
1.5.1 Ly hop dién twr kiéu ma sat
1.5.1.1 Cdu tao

1

=
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Hinh 1.60 Céau tao Ly hop dién tir kiéu ma sat

1. Truc cha dong; 2. Gong tu; 3. Cudn day dién tir; 4. Pia ma sat; 5. Nép tur
dong;

6. Banh ring; 7. Lo xo; 8. Truc bi dan.

1.5.1.2 Nguyén ly lam viéc

Gong tir 2 dugc nbi cimg voi truc chii dong 1 nho lién két then. Banh ring 6
nbi ctng véi truc bi dan 9 cling nho lién két then .

Binh thuong, 10 xo 7 day phan nap tir dong 5 (phan ng) sang phai lam hai dia
ma st 4 tach roi nhau . Chuyén dong quay cua truc chi dong 1 khong truyén duoc
sang truc bi dan 8. Gong tr 2 mang cudn déy 3 quay theo tryc 1.

Khi cudn diy dién tir 3 duoc cap dién, phan ing 5 s& bi hat trugt doc theo cac
ranh rang cua banh rang 6 sang trai, ép chat dia ma sat vao nhau va mach tu duoc
khép kin. Luc nay 10 xo 7 bi nén lai. Do ma sat cua hai dia ma sat 4, mé men quay
truc 1 duoc truyén qua truc 8 va truc 8 quay theo truc 1 vdi cung mot tde do.

Néu ngit dién cudn day dién tir 3, luc 106 xo 7 s& day phan tng 5 sang phai, tach
rdi hai dia ma sat, truc bi dan 8 s& khong quay theo truc chii dong 1.

Loai Ly hop dién tir kiéu ma sat (Electromagnetic friction clutch) khong diéu
chinh dugc toc do quay cua truc bi dan vi néu gidm dién &p dat vao cudn day dién
tu 3, lyc dién tir gidm s€ lam hai dia ma sat trugt trén nhau va bi hong.

Ly hop loai nay thudng dugc st dung trong cac may may cong nghiép, may cat
co...
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Dau cap dién
cho cuén day

O truc dan

Hinh 1.62 Mot s6 loai Ly hop dién tir

1.5.2 Ly hop dién tir kiéu bdm
1.5.2.1 Céu tao
CLUTCH CROSS SECTION

COIL —

FLUX _ |
LINES

OUTPUT
DISK/SHAFT

MAGNETIC PLATE

Hinh 1.63 Céu tao Ly hop dién tir kiéu bam
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1. Input shaft: truc dan; 2. Flux lines: duong tir thong; 3. Coil: cudn day dién
tu;
3. Magnetic seals: vong chin; 4. Bearings: 6 d&; 5. Output shaft: truc bi dan;
6. Magnetic Plate: mach tir hinh dia; 7. Rotor; 10 to;
8. Magnetic particles in gap: ngan chtra bot sat tur.

1.5.2.2 Nguyén ly lam viéc
Cudn day dién tir 3 dugc gin cb dinh trén than ly hop. Truc dan dong 1 quay
cung voir6 to 7. Ro to 7 duge ngan cach voi truc bi dan 5 bang cac 6 d&. Phan mach
tir hinh dia 6 gan chat véi truc bi dan 5, ddng thoi duoc dit trong ngan chira day bot
sat tir 8.

Khi cudn day dién tir ¢ dinh 3 dugc cép dién, tir thong sinh ra moc vong qua
phan mach tir hinh dia 6 va ro to 7 (duong nét dut). Tur trudng di qua ngin chia bot
sat tir 8 lam 16p bot bén trong bi tir hoa, hut (bam) chit véi nhau. Nhd vdy, phan
mach tir hinh dia 6 cung truc bi dan 5 quay theo rd to 7 cung véi truc dﬁn dong 1.

Néu giam dong dién cap (giam ap ) cho cudn 3, lyc dién tur s€ yéu hon va kha
ning bam cua truc 5 theo truc 1 bi giam, 1am giam tdc d6 quay cua truc bi dan. Téc
d6 quay cua truc bi dan ciing c6 thé bj giam khi mdmen ca truc bi dan ting 1én. Pay
1a sy gidm tdc d6 do tai, mudn giir on dinh tdc d6, can phai c6 mach phan hoi toc do
dé trong truong hop nay, tu dong ting dién 4p dit vao cudn dién tir 3, do d6 tang luc
bam cua truc 5 theo truc 1 va tde d6 truc 5 duoc tang lén.

Li hop dién tir kiéu bam (Electromagnetic particle clutch) c6 cac phan quay 5
va 6 khong tiép xuc v6i nhau nén li hop it bi nong do ma st.

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

TN cumanyagn

Low Current Coil
enerates Magnetic Field

Easy to install

R to bén trong
Inner Rotor Magnetic Powder
Cavity

Ngin chira bat sit tor

Input Shaft ol Output Shaft
True dén J Truc bj dan

Sealed for Life

Bearings
Quter Rotor o bi

RO to bén ngoai

Rugged Cast Iron
Housing
Vé ly hep

Hinh 1.64 Mit cat Ly hop dién tir kiéu bam
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Hinh 1.65 Céc loai Ly hop dién tir

1.5.3 Nam cham dién — Phanh ham dién tir
1.5.3.1 Nam cham dién
Nam cham dién 1a mot dung cu tao tir truong hay mot nguén san sinh tur truong
hoat dong nho tir trudng sinh ra boi cudn day khi c6 dong dién chay qua. Nam cham
dién duogc dung rong rai trén may cat kim loai 12 Nam cham dién mét chiéu cling

C-ml Ferromagnetic

nhu Nam cham dién xoa rod

a. Cdu tao

Current source

Hinh 1.66 CAu tao Nam cham dién
b. Nguyén ly lam viéc
Khi cho dong dién vao cudn day 2 thong qua nguon cap dién 1 thi dong dién

san sinh mdt dién trudng trong cac Vong quan khién 15i st 3 bj nhiém tir. Tl trudng
ctia cudn day dan dién c6 tinh chat giong nhu tr trudng cua mot nam cham vinh cu,
cling hat hay day mot tir vat nam trong tir truong ctia cudén day. Khi ngung cp dién
cho cudn day 2, tir trudong khong ton tai, 181 sét tir khong con hut hay dy tir vat. Vay
chi khi nao cudn day duogc cép dién moi tao thanh Nam cham dién

Khac voi Nam cham vinh curu, tir truong trong Nam cham dién c6 thé thay doi
duoc thong qua viée diéu chinh dong dién cap cho cudn day. Nam cham dién duogc
phan ra lam hai loai 12 Nam cham dién mot chleu va Nam cham dién xoay chiéu.

Ngay nay, Nam cham dién dugc img dung rat nhiéu trong cong nghiép va trong
doi song hang ngay. Tt Gng dung trong cac thiét bi dién t&r nhu TV, Radlo
Cassette. .. . dén cac thiét bi nang ha trong cac nha may va trong linh vuc duong sét
cao toc.
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Hinh 1.67 Mot s6 ung dung cia Nam cham dién
1.5.3.2 Phanh ham dién tu
Thang dién tu (Electromagnetic brake) hay phanh ham dién tir ¢6 co cau dién
tir dung dé ham céac chuyen dong trong mot hé truyén dong ma thong thuong la hdm
cd truc dong co truyen dong. Phanh ham dién tur co nhiéu kiéu nhu : phanh guoc,
phanh dia...

a. Cau tgo Disengaged Engaged

- Return #

Spring
- Air Gap
4 Magnet —— Z

Detent
Ring
Armature —}—

Hinh 1.68 Céu tao Phanh ham dién tir
b. Nguyen ly lam viéc
Truc dan dong dong co quay cing v6i phan Gng 2. Nam cham dién 1 dugc gin
¢ dinh, mot bé mit ctia nam cham dién 1 duoc dan loai vat liéu chiu mai mon giap
kim ham chuyén déng ctia phan Gmg cung truc dan dong. Lo xo 5 gan trén truc dan
dong sé tac dong vao vong ham 4 gan trén phan tmg 3 dé tao thanh khe ho giira phan
Ung 3 va nam cham dién 1.

Khi can him dong co, ngudi ta cap di¢n cho nam cham di¢n 1 dé huat phan
mg 2, ép chit bé mit ciia phan ing vao bé mat c6 gan vat liéu ham chuyén dong ctia
nam cham di¢n 1. Do d6 dong co khong thé quay. Khi muén truc dong co hoat dong
tro lai, ta chi can ngung cung cap dién cho nam cham dién 1 dé 16 xo phuc hdi 5 day
phan tng 2 tach roi nam cham dién 1.
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Trong cac may cat kim loai ngay nay, ngoai viéc dugc trang bi him dong ning
thi con dugc trang bi co cau Phanh ham dién tir d€ ham chuyén dong cua truc chinh
khi xay ra sy coO.

Hinh 1.69 Mot s6 loai phanh ham dién tur.

CAU HOI ON TAP
Cau 1: Ro le nhié¢t hoat dong nhu thé nao ?

Cau 2: Sinh vién hdy trinh bay nguyén 1y hoat déng ctia Ap t6 mat dong dién cuc
dai ?

Céu 3: Hiy néu cdu tao va nguyén 1y hoat ddng ctia cong tic to xoay chiéu ?

Céu 4: Sinh vién hay tim hiéu va néu tmg dung cta céac loai ly hop dién tir trong
thuc té ?

Cau 5: Sinh vién hay cho biét co mr?iy loai ntit nhén ? Tai sao phai str dung nut nhén
cho mach may cong cuy ?
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CHUONG 2.
KY THUAT DPIEN TU
Gidi thiéu:

Chuong nay trinh bay cac khai niém co ban vé k¥ thuat dién tir bao gom: chat
ban din, céac loai Diode; ciu tao cac mach chinh luu dong xoay chiéu dung trong
may cat kim loai
Muc tiéu:

Sau khi hoc xong bai nay sinh vién phai:

- Trinh bay duogc nhiing khéi niém co ban vé chat ban dan va cac loai Diode

- Phan loai dugc cac loai Diode thong dung

- Néu duogc trng dung cua cac loai Diode thuong stir dung trong cong nghi¢p

- Gidi thich dugc nguyén 1y hoat dong cua cac mach chinh luu stir dung Diode
Noi dung chinh:

2.1 Chét ban dén
2.1.1 Khdi niém co ban vé chit ban din
2.1.1.1 Cau tao

Chat ban dan (tiéng Anh: Semiconductor) 1a chat c6 do dan dién & mic trung
gian gifta chat dan di¢n va chat cach dién. Chat ban dan hoat dong nhu mdt chat céch
dién & nhiét @0 thap va c6 tinh dan dién & nhiét do phong. Goi la "ban dan" vi chat
nay co thé dan dién & mdt diéu kién nao do, hoac & mot di€u kién khac s€ khong dan
dién.

Tinh ban dan co6 thé thay doi khi co tap chat, nhiing tap chat khac nhau co6 thé
tao tinh ban dan khéac nhau. Truong hop hai chat ban dan khéc nhau duoc gan véi
nhau, n6 tao ra mot 16p tiép xtc. Céc tinh chat ctia cac hat mang dién nhu electron,
cac ion va 10 trong dién tu trong 16p ti€p xuc nay la co sé dé tao nén diot, bong ban
dan va céc thiét bi dién tir hién dai ngay nay.

Nguyén t6 silicon, germani va cac hop chat ctua gallium dugc sir dung rong rai
nhat lam chat ban dan trong cac linh kién dién tur.

Hinh 2.1 Céc tinh thé Silic sir dung trong chit ban dan
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2.1.1.2 Phan loaqi
a. Chat bdn dan logi N
Khi ta pha mot lugng nho chat c6 hoa tri 5 nhu Phét pho (P) vao chit ban dan
Si lic (Si) thi mot nguyén tir P lién két véi 4 nguyén tir Si theo lién két cong hoa tri,
nguyén tir Phét pho chi c6 4 dién tir tham gia lién két va con du mot dién tir va trd
thanh dién tr ty do. Chat ban dan lac nay trd thanh thira dién tir (mang dién am) va
duoc goi 1a ban dan N (Negative: am).

OOO
OOO
OOO
OOO

Hinh 2.2 Chét ban dan loai N
b. Chat ban dan logi P
Nguoc lai khi ta pha thém mot lugng nho chit ¢6 hod tri 3 nhu In di um (In)
vao chat ban dan Si lic (Si) thi 1 nguyén tir In s& lién két v&i 4 nguyén tr Si theo lién
két cong hod tri va lién két bi thiéu mot dién tir tao thanh 15 tréng (mang dién duong)
va duoc goi la chit ban dan loai P.

O®®
OO®
HO©®
H®®

Hinh 2.3 Chét ban dan loai P
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Khi d3 c6 duogc hai chat ban dan 1a P va N, néu ghép hai chat ban dan theo mot
tiép giap P-N ta dugc mot Bi 6t, tiép giap P-N co dic diém:

Tai bé mit tiép xuc, cac dién tir du thira trong ban dan N khuyéch tan sang ving
ban dan P dé 1ap vao cac 16 tréng, tao thanh mot 16p ion trung hoa vé dién, 16p ion
nay tao thanh mién cach dién giita hai chat ban dan.

o
ORORORONOIORORO!

ARIOROUNOROIROLORORON

G (#) (e (] (=0 0=0 (-0 {-)
(+] (#] (+] [=] [=] |_]. Hinh2.4C§utrﬁcmétghépP—N
p |+ (&) (# OROROIET
fE_l r:l :'-:-'l'l BRGNS
Widn bio hoa
- Cch didn

Dudé1i tac dong cua dién truong ngoai diode hoat dong nhu van mot chiéu

* Sw phdn cuc thudn
Ban dau, khi dién &p Uak van con nhé dong Ip tang theo ham s6 mii ctia dién

ap
U

Ip=1Ig|e™r —I (3)

Trong do:
[(T) la dong nguoc bao hoa, phu thude vao néng do cua hat dan thiéu
s tai trang thai can bﬁng, phu thudc vao ban chét ciu tao cua chét ban dan pha

tap va do do phu thudc vao nhiét do.
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U,: Thé nhiét (Thermal Voltage); Ur=k—T=2ﬁmV; k=1,38.107J/K:
q

hing s6 Boltzman; g=1,6.10"" (C) dién tich cua hat mang dién; K: nhiét d¢ duoc
do bang don vi Kenvil.

m: hé s6 hiéu chinh giita 1y thuyét va thue té.

Ip(mA)  I(mA)
500+
4 i
204 1
104 'i

1 | ] [l UAE{V) jl i i 1 _‘L:TAK{V)
1.0 —0.5 05 1.0 01 =005 | 005 0.

T 5) b) —200+

L

% Néu Uyc>0,1V ¢6 thé biéu dién ham quan hé gitra Ip va Upg:
U ik
Ip=1g]e™Yr (4)

Tuy nhién voi gia tri Uk du 1on thi quan hé gitra dong Ip va dién ap Uak
khéng theo phuong trinh trén. Khi Ul dat gia tri bang dién ép ngudng Uy, diode
dén manh, dong I,, ting manh, tiép giap p-n duoc coi la dién tro thuén c6 gia tri
rat nho.

Hinh 2.5 Trang thai mat ghép khi phan cuc thuan

* Sw phdn cuc nguoc
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% Khi dién ap phan cye nguge | x| con nho, dong Ip quan hé vai

dién ap U i theo phuong trinh (3)
-

AK

% Khi | |> 0,1 6 thé biéu dién: Ip=-Is (do ¢"Ur <<1).

Vay trong truomg hop phan cuc thudn dong [, co gia tri [6n do sy phun
hat dan da s6 qua tiép giap p-n, nguoc lai trong trudong hop phin cuc nguge
dong qua diode chi la dong nguoe bio hoa I, c6 gia tri rat nho. Piéu nay

thé hién tinh chét van mét chiéu cua diode.

Is (mA)
-+ 30
o Uakl(V)
I
S50
-—30
- —60
Zener
breakdown

* Vung danh thung (Uak <0)
Khi dién ap phan cuc nguoc du 16n dat dugce gia tri dién ap danh thing (Ugr),
dong Ip ting dot ngdt nhung dién ap Uax khong ting. Khi d6 tiép giap p-n bi danh
thung va diode mét tinh chat van.

F
= 1 (= U
—Jesea )@ 21—
'&ﬂl r_;_:l (& [ _.' ._ |

Wi n bl mm - O i i

Hinh 2.6 Trang thai mdt ghép khi phan cuc ngugc
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2.1.2 Cac logi Diode
2.1.2.1 Diode Zener
Diode Zener c6 ciu tao twong tu Diode thong thuong, Diode Zener duoc tng
dung trong ché @6 phan cuc nguoc, khi phan cyc thuén Diode Zener nhu Diode
thuodng nhung khi phan cuc nguoc Diode Zener s& gim mot mirc dién ap cb dinh
bang gié tri ghi trén Diode.

Anode D ‘ Cathode

Hinh 2.7 Ky hi¢u Diode Zener Hinh 2.8 Mot loai Diode Zener

2.1.2.2 Diode thu quang ( Photo Diode)
Diode thu quang hoat dong ¢ ché @6 phén cuc nghich, vo Diode thu quang c6
mot tAm thuy tinh dé anh sang chiéu vao mdi ghép P — N dong dién ngugc qua
Diode thu quang ty 18 thuén véi cudng d6 anh sang chiéu vao tam thuy tinh.

Hinh 2.9 Mot s6 loai Diode thu quang
2.1.2.3 Diode phat quang ( Light Emitting Diode - LED)
Diode phat phang 1a Diode phat ra d&nh sang khi dugc phan cuc thuan, di¢n ap
lam viéc cua LED khoang 1,7 - 2,2V, dong qua LED khoang tr SmA dén 20mA.
LED duoc str dung dé lam dén bao ngudn, dén nhay trang tri, bao trang thai c6 dién.
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wire

e molded
A . epoxy lens
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\ light

LED
chip

I reflecting cup

Hinh 2.10 Diode phat quang (LED)

i If| :
‘ | !j—anodelead >

\:athode

index flat
] cathode lead
© 2004 Encyclopaedia Eritannica, Ine.

2.1.2.4 Diode bién dung ( Varicap Diode) q
Diogle bién dung la Diode c6 diép dung nhu tu di¢n, va dién dung bién doi khi
ta thay doi dién &p nguoc dat vao Di ot.

Hinh 2.11 Diode bién dung

2.2 Cac mach chinh luru dung Diode
2.2.1 Khai niém co ban

M6t mach chinh Iuu 1a mét mach dién bao g(‘A)m cac linh kién dién - dién tu,
dung dé bién doi dong dién xoay chiéu thanh dong dién mot chiéu. Mach chinh luu
c6 thé duge sir dung trong cac bd ngudn cung cap dong dién mot chiéu, hodc trong
cac mach tach song tin hiéu vo tuyén dién trong cac thiét bi vo tuyén. Phan tir tich
cuc trong mach chinh luu c6 thé 1a cac didt ban dan, cac dén chinh luu thuy ngan
hoac cac linh kién khac.

Khi chi ding mot didt don 1é dé chinh luu dong dién xoay chiéu, bang cach
khoa khong cho phan duong hoic phan 4m cua dang séng di qua mach dién, thi
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mach chinh luu dugc goi 1a chinh luu ntra chu ky hay chinh luu ntra séng. Trong céc
bd ngudén mot chidu nguoi ta hay st dung cac mach chinh luu nhiéu diét (2 hodc 4
dibt) voi cac cach sap xép khac nhau dé co thé bién ddi tir xoay chiéu thanh mot
chiéu bang phang hon trudng hop st dung mot diét riéng 1é. Trude khi cac didt ban
dan phat trién, nguoi ta con dung cic mach chinh luu st dung dén dién tir chan
khong, dén chinh luwu thity ngan, cac day ban dan da tinh thé seleni.

Hinh 2.12 Céc tin hiéu dién xoay chiéu, chinh luu ntra chu ky va chinh luu toan
chu ky

2.2.2 Mach chinh luu nira chu ky

Mot mach chinh luu ntra chu ky chi mot trong nira chu ky duong hoac am co
thé dé dang di ngang qua diét, trong khi nira kia sé& bi khoa, tiy thudc vao chiéu lap
dat cta didt. Vi chi co mot nira chu ky dugc chinh luu, nén mach chinh luu ntra chu
ky c6 hiéu sut truyén cong suat rat thap. Mach hinh luu ntra chu ky c6 thé lap bang
chi mot Diode ban dan trong cac mach ngudn mét pha.

o [
"”5 f\u—: g.::l}:E—‘

Diode duoc coti la Iy tuong: U,y = 0: diode thong hoan toan
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Uk <0: diode ngit
Trong nura chu ky duong, U,k =0, diode cho tin hiéu qua, v,=v,

Trong nura chu ky am, U,<0, diode ngftt. he mach, v,=0.

- 7 A A A A
7SOV B 71 7% 7% 7%

2eo0v f— - - —

h l h | h l h
2500V u\ ;f x\ ff u\ ff u\ ﬁf u\ Ef
Tey -, — — 7 —7
4280 || Iul | Iul I | IHI | IHI || Iul

0.000ms 1.000ms 2.000ms 3.000ms 4 000ms 5.000ms

12.50%

[ [ [ [ [
N AN N Y N AR I P
N A N AN Y

.a00%

— |

2500 %

TR TTTT T TIT T TTT

=1 2 = T A A Y
0.000m:s: 1.000m:s 2.000ms 3.000ms 4 000ms 5.000ms

> 2n -

Hinh H1.3:
Vi tin hiéu hinh sin cép vao mach chinh luru ban ky co dang tirc thoi:

v(t) = V.. 8in(mt) V]
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Dién ap tic thoi trén dién tro tai duoc xac dinh theo quan hé sau.

Vout(£) = Vyoy- sin(w)  khi (0 < ot < m) .
{Vuut(t) =0 khi (7t < wt < 2Zm) (1.1)

Goi1 V,, la dién ap dinh cua tin hi¢u ap chinh luu, ta co: V, =V,
Goi V 4yg la dién ap trung binh cua ap chinh lwu, gia tri nay duoc do truc tiép
béng Volt ké mét chiéu (hay béng may do VOM o thang do Volt DC).Theo toan

hoc ta co dinh nghia cua ap trung binh nhur sau:
1T
Vive = ?ju v(t). dt (1.2)
Trong do T la chu ky cua ham v(t).
V&1 ap chinh luu trén ngo ra co dang (1.1), gia tri trung binh xac dinh theo quan hé
sau:
1 e . Vin 0

\f’__“-.g—zfn V,,sin(wt).d(wt) = 7 [cus(mt}]n

Thu gon, ta co:

Vin Vv
Vie=—"= =+ (1.3)

Goi Vgws la gia tri hicu dung cua ap cép vao mach chinh luu, quan he (1.3)

duoc viét lai theo dang sau:

Vavg = T = ﬂ, 45. VRHS (].4}
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Mach chinh luu toan song bién ddi ca hai thanh phan cuc tinh ctia dang song
dau vao thanh mét chiéu. Do d6 né ¢6 hiéu suit cao hon. Tuy nhién trong mach dién
khong c6 diém giira clia bién ap ngudi ta s& can dén 4 didt thay vi mot nhu trong
mach chinh luu nira song. Diéu nay c6 nghia la dau cuc cua dién ap ra s& 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. Pau ra con lai ciing can chinh xac nhu thé, két qua 1a phai can dén 4
di6t. Cac didt dung cho kiéu néi nay goi la cau chinh luu.

Bo6 chinh luu toan song bién d6i ca 2 nira chu ky thanh mot dién ap dau ra co
mot chiéu duy nhat: duong (hodc 4m) vi né chuyén huéng di ctia dong dién cta nira
chu ky am (hoic duong)cua dang song xoay chiéu. Nira con lai s& két hop véi nira
kia thanh mot dién ap chinh luu hoan chinh.

D61 vo1 ngudn xoay chiéu mot pha, néu dung bién 4p c6 di€m giira, chi can 2
di6t n61 dau lung vo1 nhau (nghia 1a anode-véi-anode hodc cathode-véi-cathode) co
thé thanh mot mach chinh luu toan song.

* That thodt dinh séng

Khuyét diém cua cac mach chinh luu 1a that thoat tir dinh song dau vao dén
dinh séng dau ra, gy ra boi dién ap ngudng ctia didt. Dién 4p nay xap xi 0,7 von ddi
v6i dibt thuong, va 0,1 von doi voi didt Schottky. Cac mach chinh Iuu ntra song, ca
mach chinh luu toan song c6 2 cudn ddy, sé& co that thoat dinh song bang dién ap roi
trén mot didt. Cac mach chinh luu cau s& co dién ap that thoat bﬁng dién ap roi trén
2 didt. Piéu nay c6 thé thay that thoat ndy s& dang ké ddi v4i nhitng mach c6 dién
ap cung cap rat bé.

Hon nira, vi cac diot khong thé dan khi dién ap dudi dién ap nay, mach chi c6
thé cho dong dién di qua trong mdt phan ctia nira chu ky. Vi thé sé ¢c6 mét phan nhé
dién &p bang 0 xuat hién xen k& vd1 cac doan co6 dién ap.

* San bang dién ap ra cua mach chinh luu
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Ca hai mach chinh luu nira séng va toan song déu c¢6 nhuoc diém 13 né thay doi
theo dang ctia song dau vao, ma khong cung cip dién ap khong do6i. Bé tao ra mot
dang dién ap mot chiéu déu dan tir ngod ra cua bd chinh luu, can phai ¢c6 mdt mach
"san béng", con goi 1a mach loc. Mach loc don gian nhét dung mdt tu tich dién, hay
tu loc hoac tu san b@fmg dat vao dau ra ctia mach chinh lvu. Mach nay van con luu
lai mét it thanh phan dién 4p xoay chiéu (gon song) vi dién ap khong hoan toan bang
phang.

Kich thudc cia tu dién thé hién tinh kinh té. Dbi véi mot tai cho san, tu dién
cang lon cang lam giam d§ gon song, nhung lai lam tdng gia thanh, va lam tang dong
dién dinh trén thtr cAp ciia cudn day thir cap may bién ap va mach cap nguon cho no.
Trong nhitng trudng hop dic biét, nhiéu bo chinh luu ndi vao diém phan phdi nguon,
s€ gay kho khan cho sy bdo dam dang hinh sin cua dién ap.

V&i mot hé sb gon song cho trudce, @0 16n cua tu loc s€ ty 1€ véi dong dién tai,
ty 1& nghich véi tan s chinh luu, va sé luong cac dinh cia dang song trong mdi chu
ky. Dong dién tai va tan sd ngudn cap thudng ngoai tim kiém soat ctia nguoi thiét
ké mach chinh luu nhung s6 lwong dinh trong mdi chu ky lai c6 thé diéu khién duoc
bang cach chon so dd chinh luu thich hop.

Mach chinh luu ban séng cho 1 dién 4p dinh trén mdi chu ky, vi thé thudng chi
st dung cho cac tng dung c6 dong dién nho. Mach chinh luu toan song mét pha cho
2 dinh trén mdi chu ky, va day 1a cach t6t nhat cho mach chinh luu mét pha. Dbi véi
chinh luu ba pha, c¢6 dén 6 dinh trén mdi chu ky va c¢6 thé cao hon néu ta sir dung
cac bién 4p thich hop trudce b chinh lwu nham ting so pha 1én.

Pé lam giam d0 gon song hon nira, ngudi ta dung mot bd loc co dau vao tu dién
va mot cudn cam loc. P61 khi cling co thé két hop tu loc vd1 cudn cam va tu loc phia
sau, sao cho dién ap ra twong doi déu dan. Cudn day nay s& cop dién khang 16n d6i
voi thanh phan gon song.

Neéu dong di¢n tai phy thudc nhiéu vao muc do gon song cua nguodn, cod thé
dung mot bd 6n ap thay cho céc tu loc cd 16n. Ca hai déu dé gidm dd gon séng va dé
ngan chdn sy thay doi ctia dién ap ra theo dién ap nguodn va theo dong tai.

2.2.4 Ung dung ciia cdc mach chinh luu

Ung dung co ban nhét cia mach chinh Iuu 1a trich xuat thanh phan dién mot
chiéu hiru dung tir nguén xoay chiéu. Thyc tra hdu hét cac tng dung dién tir st dung
nguodn dién mot chiéu, nhung ngudn cung cép lai 1a dong dién xoay chiéu. Vi thé cac
mach chinh luu duoc sir dung bén trong mach cip ngudn ciia hau hét cac thiét bi
dién tu.

Mach bién d6i dién mot chiéu tir dién ap nay sang dién ap khac s& phirc tap
hon. Mt trong nhiig phuong phap doi tir dién mot chiéu sang dién mot chiéu la:
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dau tién chuyén tir mot chiéu thanh xoay chiéu, (dung mot mach nghich luu)sau d6
dua qua may bién ap dé thay doi dién ap, va cudi cung 13 chinh lvu lai thanh dién
mot chiéu.

Céc mach chinh luu cling dugc tmg dung trong mach tach séng céc tin hiéu vo
tuyén diéu bién bién dd. Tin hiéu co6 thé can hoac khong can khuéch dai trude khi
tach song.

Néu tin hiéu nho qua, phai str dung cac didt co dién ap roi rat thap. Trong trudng
hop nay céac tu va dién trd tai phai lya chon can than cho phu hop. Tri s6 tu dién thép
qua s& lam cho song cao tan lot sang dau ra. Chon cao qué, n6 c6 thé nap day va gitr
nguyén dién ap da dugc nap.

Hinh 2.13 Ung dung ctia mach chinh luu trong cdc sac dién thoai

CAU HOI ON TAP
Cau 1: Hay trinh cAu tao ctia chat ban dan loai N va chat ban dan loai P ?

Cau 2: Sinh vién hiy phan loai cac loai Diode thuong duge sit dung va cho biét ing
dung cua chung ?

Cau 3: Sinh vién hay giai thich nguyén 1y hoat dong ctia cac mach chinh luu c6 su
dung Diode ?
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CHUONG 3. ]
CAC MACH PIEU KHIEN CO BAN

Giéi thi¢u:

Chuong nay gioi thiéu f:éu tao, nguyén 1y hoat (;I(f)ng cua cég: mach diéu khién
dong co co ban, cac mach di€u khién m& may gian ti€p va truc tiép.
Muc tiéu:
Sau khi hoc xong bai nay sinh vién phai:

+ Giai thich duoc nguyén 1y hoat dong ctia cac mach diéu khién co ban

+ Thiét ké duoc cac mach diéu khién co ban sir dung trong cong nghiép

+ Giéli’ thich duoc nguyén 1y hoat dong cua cac mach diéu khién dong co mo
may truc tiép

+ Giéi,thich duoc nguyén 1y hoat dong cua cac mach diéu khién dong co mé
may gian ti€p
Noi dung chinh:

3.1 Cac mach diéu khién co ban
3.1.1 Mach diéu khién mot Cong tac to
3.1.1.1. Mach diéu khién bang Céng tic

CT

hot e

[ I~

Hinh 3.1 So @6 mach diéu khién mot cong tic to bing cong tic

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

3.1.1.2 Mach d{éu khl;én bang Niit nhdn
a. Mach diéu khién mot noi

OFF T K
. B
% ] S
|
K

Hinh 3.2 So d6 mach diéu khién mot Cong tac to bang Nt nhan mot noi
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Khi nhan NGt nhan ON, dong dién s€ duoc cung cép cho cudn hut dién tir cua
Cong tic to K. Khi cong tic to K hoat dong thi tiép diém thuong md cua Cong tic
to K dong lai, khi khong nhén Nut nhén ON thi cuén hut dién tr van c6 dién nho
tiép diém duy tri ciia Cong tac to K van dong de cung cap dién cho cudn hat dién t.

Khi nhan Nut nhan OFF, ngung cung cap dién cho cudn hut dién tir cua Cong
tac to K, khi cuon hut mat dién tlep diém thuong mo cua Cong tac to K'mo ra tra vé
trang thai ban dau. Khi khong nhan Nut nhan OFF nita thi mach da mat dién.

b.Mach diéu khién nhiéu noi

OFF1 OFF2 ON1 K
oo ol a D .
ON2
-
I
K

Hinh 3.3 So d6 mach diéu khién mot Cong tic to br?lng Nt nhan nhiéu noi

Khi nhan Nuat nhan ON1, dong dién s€ dugc cung cép cho cudn hut dién tir cia
Cong tic to K. Khi Cong tic to K ¢o dién, tiép diém thuong mo ctia Cong tic to K
dong lai duy tri dong dién qua cudn hut dién tir ctia Cong tac to K, khi khéng nhan
Nt nhan ONT1 thi Cong tac to K van hoat dong.

Khi nhan Nut nhan OFFI, dong dién ngung cung cap cho cudn hut dién tur
cua Cong tac to K, Cong tac to K ngung hoat dong, tiép diém thuong m¢ cua Cong
tac to K mo ra tra vé trang thai ban dau. Khi khong nhan Nuat nhan OFF1 nita thi
mach d3 mat dién. Tuong tu, ta co thé nhan NGt nhan ON2 hodc OFF2 thi vAn mé
(hoic dong) mach diéu khién.

Trong cac may cong cu ngay nay nhu may tién, may phay... thuong dugc trang
bi nhiéu vi tri Nt nhan diéu khién may, c6 thé dong — mé dong co tur nhiéu noi khac
nhau, tao thuan lgi cho nguoi van hanh dong thoi khi xay ra su ¢d thi ¢6 thé nhanh
chong tit may dé dam bao an toan.

Hinh 3.4 Mot may cong cu voi nhiéu vi tri nhan Nat diéu khién
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3.1.2 Mach diéu khién nhiéu Cong tic to
3.1.2.1 Mach hoat dong doc lap

OFF 31‘_{1 K1
Lo 5 [ ]
sy i e
I
K1
ON2 K2
L B
L |
[
K2

Hinh 3.5 So @6 mach diéu khién hai Cong tic to hoat dong doc 1ap

Mudn Cong tac to K1 1am viéc thi ta nhan Nat nhan ON1, cudn hit dién tir cia
Cong tac to K1 s& co dién, khi cudn hut dién tir cta Cong tac to K1 c6 dién s& dong
cac tiép diém thudng md ciia Cong tac to K1 dé duy tri dong dién qua cudn hut dién
tir ctia Cong tac to K1. Khi buéng Nat nhan ON1, Cong tic to K1 van hoat dong.

Mudn cong tac to K2 1am viéc ta nhan Nut nhidn ON2, cudn hat dién tir caa
Cong tic to K2 c6 dién, s& dong céc tiép diém thuong mé ctia Cong tac to K2. Khi
budng Nut nhan ON2 thi tiép diém thudng mé cia cong tic to K2 da dong lai, nén
duy tri cho cudn hut Cong tac to K2 c6 dién. Mach nay cho phép Céng tic to K1
hodc Cong tic to K2 lam viéc hay ca hai cung 1am viéc.

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

Mudn Cong tic to K1 1am viée, ta nhan Nat nhan ON1, cudn hat dién tr cia
Cong tic to K1 co dién, s& tac dong dong cac tiép diém thudng md va mo céc tiép
diém thuong dong cua Cong tic to K1, ddng thoi khod 14n cho Cong tic to K2, mach
diéu khién lam viéc binh thudong. Khi buéng Nut nhan ONI1 tiép diém thuong mo
ctia Cong tic to K1 da dong lai nén duy tri cho cudn hat dién tir cia Cong tac to K1
co dién.

Mudn cong tic to K2 1am viéc ta nhan phai nhan Nat nhan OFF rdi sau d6
nhan NGt nhan ON2, khi cudn hat dién tir cua Cong tic to K2 co dién, sé tac dong
dong cac tiép diém thuong mo, va md cac tiép diém thuong dong ciia Cong tac to
K2, dong thoi khoa 13n cho Cong tac to K1, mach diéu khién lam viéc binh thuong.
Khi budng niit nhan ON2 tiép diém thuong md ciia mach diéu khién dong lai nén
duy tri cho cudn hut dién tir cia Cong tic to K2 co6 dién.
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Hinh 3.6 So d6 mach diéu khién hai Cong tac to hoat dong luan phién khong lién
dong

b. Mach luan phién co lién dong

Mudn Cong tac to K1 hoat dong, ta nhan Nut nhin ON1, dong dién s€ dugc
cung cap cho cudn hut dién tir cua Cong tac to K1. Khi cudn hat dién tr ciia Cong
tac to K1 c6 dién s& mo tlep diém thuong dong, dong cac tiép dlem thuong mod cua
Cong tac to K1 va khoa 1an cho Cong tic to K2, dong thoi cung cap dién cho mach
diéu khién 1am viéc binh thuong. Khi budng Nt nhan ONI1 tiép diém thuong mo
ctia Cong tac to K1 di dong lai nén duy tri cho Cong tic to K1 hoat dong.

Mth&gﬁch2mwﬂ&@Jmm%nm0N2ﬁ%démﬂm&g&mgwa
Nut nhan ON2 mo ra ngung cung cap dién cho cudn hut dién tir cua Cong tac to K1
cac tlep diém cua Cong tac to K1 tra vé trang thai ban dau, cudn hut dién tur cua
Cong tac to K2 duoc cap dién, sé& dong cac tiép diém thuong mo, mo céc tiép diém
thuong dong va khod 1an cho Céng tic to K1, dong thoi cung cip dién cho mach
diéu khién lam viéc. Khi budng niit Nhén ON2, tiép diém thuong md cua Cong tic
to K2 da dong lai giup duy tri cho Cong tac to K2 hoat dong.

Khi mudn tat ta nhan Nut nhan OFF s€ ngung cung cap dién cho Cong tac to
K2 va ca mach diéu khién, cac tiép diém Cong tic to K2 tr& vé trang thai binh
thuong, Mach diéu khién ngimg hoat dong.
O mach diéu khién nay, khi muén Cong tac to K1 hodc K2 hoat dong, ta chi

viéc nhan Nat nhan ON1 hodc ON2, khong can phai nhan qua Nut nhan OFF nén
duoc goi 1a mach luan phién c6 lién dong.
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Hinh 3.7 So d6 mach diéu khién hai Cong tic to hoat dong luan phién c6 lién
dong

3.1.2.3 Mach hoat dong trinh tw
a. Mach hoat dong trinh tu

Khi nhan Nut ON1, cudn hut dién tir cia Cong tac to K1 duoc cap dién. Khi
cudn hat dién tur cua Cong tac to K1 co dién, s€ dong tlep diém thuong mo ctia cong
tac to K1. Khi khong nhan nat ON1 thi Cong tic to K1 vin hoat dong nho tiép diém
thuong mé ctua Cong tic to K1 dong lai duy tri cho Cong tic to K1 hoat dong.

Tiép tuc nhan Nt nhidn ON2 sau khi d¢4 nhan nat Nhan ON1, dién sé dugc cung
cap cho cudn hut dién tir ctia Cong tac to K2. Khi cudn hat dién tir cia Cong tic to
K2 ¢6 dién s& dong tiép diém thuong mo cua cong tic to K2. Khi khéng nhan Nuat
nhan ON2, thi cong tic to K2 van hoat dong nho tiép diém thuong mé cua Cong tic
to K2 da dong lai.

Khi nhan Nat nhan OFF, thi dién ngung cung cap cho cudn hut dién tir cia
Cong tac to K1, tiép diém thuong mo ctia Cong tac to K1 md ra tra vé trang thai ban
dau. Khi khong nhan Nuat nhan OFF nita thi mach da mit dién.

Khi Céng tic to K1 chwa 1am viéc thi Cong tic to K2 ciing khong lam viée
duoc, vi tiép diém thuong mo ctia Cong tac to K1 gan trudc cong tic to K2 dang mé
khong cho dong dién di vao cong tic to K2. Khi nhan nat OFF thi ca hai Cong tic
to cuing ngung lam viéc cung lic, do d6 ta khong ngimng cung cap dién cho ting
Cong tic to dugc.

OFF ﬂl:'l K1
e [ ]
B ] =2
I
K1
ONZ K2
L B
k1 L

I
K2

Hinh 3.8 So dd mach diéu khién hai Cong tic to hoat dong trinh tu
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b. Mach hoat dong trinh tu doc ldp

Khi nhan Nat nhan ON1, cudn hat dién tir ctia Cong tac to K1 s& dugc cap dién.
Khi Céng tic to K1 hoat dong thi tiép diém thuong mé cua Cong tic to K1 dong lai,
khi khong nhan Nut nhan ON1 thi Cong tic to K1 van hoat dong nho tiép diém duy
tri ctia Cong tac to K1 da dong lai.

Tiép tuc nhan NGt nhadn ON2 sau khi d¢3 nhan Nat nhan ON1, cudn hat dién
tir cia Cong tic to K2 dugc cap dién. Khi Cong tic to K2 hoat dong, tiép diém
thuong md cia cong tic to K2 dong lai. Khi budng Nat nhan ON2 thi Cong tic to
K2 van hoat dong nhd tiép diém duy tri ctia Cong tic to K2 da déng.

Khi nhan nat OFF2, Cong tic to K2 ngung hoat dong, tiép diém thuong mo
ciia Cong tic to K2 mo ra tra vé trang thai ban dau. Khi khong nhan Nut nhan OFF2
nita thi mach da mét dién.

Khi nhan nat OFF1, Cong tac to K1 ngung hoat dong, tiép diém thudong mo
ctia Cong tic to K1 mo ra tra vé trang thai ban dau.

Khi Céng tic to K1 chua lam viéc thi cong tic to K2 cling khong lam viée
duogc, i tiép diém thuong mé ciia Cong tac to K1 gin trudec Cong tic to K2 dang
mé khong cho dong dién di vao cudn hut ciia Cong tic to K2.

Néu nhan Nut nhan OFF1 trudc thi ca hai Cong tic to cling ngung 1am viéc
cung luc, do d6 ta mudn Cong tic to K2 khong 1am viée thi chi can nhdn Nut nhan
OFF2.

QOFF1 ﬂf_‘:l K1
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Hinh 3.9 So d6 mach diéu khién hai Cong tic to hoat dong trinh ty doc lap

Trén cdc may cong cu thong thuong nhu may tién,may phay, chi khi dong co
truc chinh quay thi dong co mdy bom dung dich tudi ngudi maoi hoat dong. Mach
dién dong co truc chinh va dong co mady bom dung dich tudi ngudi 1a mach hoat
dong trinh tu doc lap.
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3.2 Céac mach diéu khién dong co mé may trwe tiép
3.2.1 Mach diéu khién dong co quay I chiéu
3.1.2.1 Mach diéu khién dong co quay mot chiéu khong ham

[ 1]

CB 3 cc RN  OFF ON K
1 LT
[ S T

K — ]

K K

RN RN

Hinh 3.10 So d6 mach diéu khién dong co quay mot chidu khong ham

Khi nhan nat ON, cuén hat dién tir ciia Cong tac to K co dién, s& tic dong dong
cac tiép diém thuong mé ciia Cong tac to K, cAp dién cho mach dong luc va mach
diéu khién déng co 1am viéc binh thuong. Khi budng nit nhan ON, tiép diém thuong
mé ctia Cong tic to K & mach diéu khién dong lai duy tri cho Cong tic to K hoat
dong.

Khi nhin nit OFF, s& cit dién cho cudn hat dién tir caa Cong tic to K, khién
cac tiép diém ciia Cong tic to K trd vé trang thai ban dau. Tat ca tiép diém thuong
m¢é cua Cong tic to K & mach dong luc va mach diéu khién mé ra, 1am mét dién
cung cap cho dong co, dong co nging hoat dong.

bong co dugce bao vé qua tai bdi Ro le nhiét RN, 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 cé phuc hoi mé ra cét dién cung cép cho cudn hut dién tir cua
Cong tac to K, mach diéu khién ngimg hoat dong, dan téi dong co ciing ngimg hoat
dong. Sau khi xtr 1y su cd, phai nhan Nut nhan phuc hoi trén Ro le nhiét RN dé phuc
hoi thi méi m& may dugc. Mach dong luc duoc bao vé béng CB, mach diéu khién
duoc bao vé boi Cau chi.

Mach diéu khién déng co quay mét chiéu khong hdm duoc Gng dung trong
mach di¢n ctia cadc may mai hai da.

Hinh 3.11 Mot s6 may mai hai da thong dung
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3.1.2.2 Mach diéu khién déng co quay mot chiéu c6 ham
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— 1 HL:ﬁ H »»
L — ! KH
— |
K

K K K |
I I
KH ! KH
KJ{’_\tSL L:
RN RN K

Hinh 3.12 So @6 mach diéu khién dong co quay mot chiéu c6 him

Mach dleu khién dong co quay mot chiéu c6 ham dugc gan thém Cong tic to
KH dé cung cap dong dién mot chiéu cho dong co nham muc dich hdm dong co.
Qua trinh khoi dong dong co dién ra tuong ty nhu ddi vdi mach khong ham.

Pé tit dong co, ta nhan Nt nhan OFF, cudn hat dién tir cla Cong tc to K mat
dién, khién tiép diém duy tri cho Cong tac to K mé ra, Cong tic to K nging hoat
dong. Cac tiép diém thuong dong ctia Cong tic to K s& trd vé trang thai ban dau dé
cung cép dién cho Cong tic to KH hoat dong. Khi Cong tic to KH hoat dong, s& mé
cac tiép diém thudng dong, dong céc tiép tiép diém thuong md cua Cong tic to KH,
khoa 14n cho Cong tic to K, dong thoi cung cip dién ap mét chiéu cho dong co.
Pong co sé dugc ham dong nang.

Heé thdng bao vé cho dong co, mach dong luc va mach diéu khién tuong tu nhu
dbi voi mach diéu khién dong co quay mot chiéu khong ham.

3.2.2 Mach diéu khién dong co quay 2 chiéu
3.2.2.1. Mach diéu khién dong co quay hai chiéu khéng lién déng
a. Mach diéu khién dong co quay hai chiéu khéng lién dong, khéng hiam
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Hinh 3.13 So d6 mach diéu khién dong co quay hai chiéu khong lién dong, khong
ham.

Mudn dong co chay chiéu thuan, ta nhan Nut nhan ON1, cudn hut cua Cong
tic to K1 co dién, s& tac dong dong cac tiép diém thudng md va mo céc tiép diém
thuong dong cua Cong tic to K1, khoa 1dn cho Cong tic to K2, dong thoi cung cap
dién cho mach dong luc dong co quay chiéu thuan va mach diéu khién dong co lam
viéc binh thuong. Khi budng Nut nhan ON1, vi tiép diém thudng mé ciia Cong tic
to K1 & mach diéu khién da dong lai nén duy tri cho Cong tac to K1 hoat dong.

Muén dong co chay chiéu nguoc ta phai nhan Nuat nhan OFF dé Cong tic to
K1 ngung hoat dong, rdi sau d6 nhan Nut nhan ON2, cudn hat dién tir ciia Cong tic
to K2 c6 dién, s& tac dong dong cac tiép diém thuong mé va mé cac tiép diém thuong
dong, khoa 1an cho Cong tic to K1, dong thdi cung cap dién cho mach dong luc
dong co quay chiéu nguoc. Khi buong Nt nhan ON2, thi tiép diém thuong mé cua
Cong tic to K2 ¢ mach diéu khién da dong lai nén duy tri cho Cong tac to K2 hoat
dong.

Hé théng bao vé cho dong co, mach dong luc va mach diéu khién tuong tu nhu
dbi voi cac mach diéu khién dong co quay mot chiéu phia trén.

b. Mach diéu khién dong co quay hai chiéu khéng lién dong, cé ham
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Hinh 3.14 So d6 mach diéu khién dong co quay hai chiéu khong lién dong, c6
ham

O mach diéu khién dong co quay hai chiéu khong lién dong, c6 ham, sau khi ta
nhan Nut nhan ON1 dé Cong tac to K1 hoat dong va dong co quay chiéu thuan, thi
muon dong co chay chiéu nguge, dau tién ta phai nhan Nut nhan OFF rdi sau d6
nhan Nt nhan ON2.
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Khi nhan Nat nhin OFF, cudn hut dién tir cua Cong tic to K1 mat dién, khién
tiép diém duy tri cho Cong tic to K1 mo ra. Cong tac to K1 ngung hoat .dong, cac
tiép diém thuong dong cua cong tac to K1 s& tro vé trang thai ban dau dé cung cap
dién cho Cong tac to KH hoat dong. Khi Cong tac to KH hoat dong, s€ dong cac tiép
tiép dlem thuong mé ciia Cong tic to KH, khoa 14n cho Cong tac to K1, dong thoi
cung cap dién ap mot chiu cho dong co. Pong co s& duoc him dong nang.

Sau d6, nhan Nut nhan ON2, cudn hat dién tir cua Cong tac to K2 ¢ dién, sé
tac dong dong cac tiép diém thuong mo va mo cac tlep diém thuong dong cua Cong
tac to K2, khod 14n cho cong tac to K1 va KH, dong thoi cung cap dién cho mach
dong lyc dong co quay chiéu ngugc. Khi buong Nut nhan ON2, thi tiép diém thuong
mé ciia Cong tic to K2 & mach diéu khién dd dong lai nén duy tri cho Cong téic to
K2 hoat dong.

Néu mudn tit dong co, ta chi viéc nhan nat OFF, qué trinh ham cho dong co
sé duoc lap lai.

Hé théng bao v€ cho dong co, mach dong luc va mach diéu khién tuong tu nhu
ddi voi cac mach diéu khién & trén.

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

Hinh 3.15 M0 hinh mdy phay cong nghiép
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3.2.2.2 Mach‘diéu lghién dong co quay hai qhiéu co lién dong
a. Mach diéu khién dong co quay hai chiéu co lién dong, khong ham

KIKI—
RN RN
bC

Hinh 3.16 So d6 mach diéu khién dong co quay hai chiéu c6 lién dong, khong
ham

Mudn dong co chay chiéu thuén, ta nhan Nt nhan ON1, tiép diém thuong mo
ctia NGt nhdn ON1 cung cép dién cho cudn hut di¢n tir cia Cong tic to K1. Khi cuén
hut cong tic to K1 c6 dién s& tac dong dong cac tiép diém thuong mé va mé cac tiép
diém thuong dong ctia Cong tac to K1, khoa 1an cho Cong tic to K2, dong thoi cung
cap dién cho mach dong luc dong co quay chiéu thuan va mach diéu khién dong co
1am viéc binh thudng. Khi buéng Nt nhan ONI, tiép diém thudng mé cua Cong tic
to K1 & mach diéu khién da dong lai nén duy tri cho Cong tac to K1 hoat dong.

Mudn dong co chay chiéu nguoc, ta nhan Nt nhan ON2, tlep diém thuong
dong cua Nut nhan ON2 mo6 ra ngung cung cap dién cho Cong tac to K1, cac tiép
diém ciia Cong tac to K1 tra vé trang thai ban dau, tiép diém thuong md ciia Nut
nhin ON2 cung cép dién cho cudn hut dién tir Cong tic to K2 co dién. Khi cudn hat
ciia Cong tic to K2 c6 dién, sé tic dong déng cac tiép diém thuong mo, va mé cac
tiép diém thudng dong cua Cong tic to K2, khoa 1an cho Cong tic to K1, dong thoi
cung cap dién cho mach dong luc dong co quay chiéu nguoc. Khi buong Nt nhan
ON2, tiép diém thudong mé cua Cong tac to K2 ¢ mach diéu khién di dong lai nén
duy tri cho cuén hut cua Cong tac to K2 c6 dién.

Khi mudn tit, ta nhan Nut nhan OFF, ngung cung cap dién cho cudn hiat Cong
tac to K2 va ca mach diéu khién, céac tiép diém ctia Cong tic to K2 trd vé trang thai
ban dau. Pong co ngimg hoat dong.

Hé théng bao v¢ cho dong co, mach dong luc va mach diéu khién tuong tu nhu
d6i vé6i cac mach diéu khién & trén.
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b. Mach diéu khién dong co quay hai chiéu c6 lién déng, c¢é ham
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Hinh 3.17 So @6 mach diéu khién dong co quay hai chiéu c6 lién dong, c6 ham

Sau khi ta nhan Nat nhan ON1 dé Cong tic to K1 hoat dong va dong co quay
chiéu thuén, thi mudn dong co chay chiéu nguoc, ta nhan Nut nhdn ON2. Tiép diém
thuong déng caa Nat nhan ON2 mo ra ngung cung cap dién cho cudn hut dién tir
ctia Cong tic to K1, cac tiép diém cua Cong tic to K1 tra vé trang thai ban dau. Tiép
diém thuong mo ctua Nat nhan ON2 cung cp dién cho cudn hut dién tir cia Cong
tac to K2. Khi cudn hut dién tir cia Cong tac to K2 c6 dién, sé tac dong dong cac
tiép diém thuong mé va mo céc tiép diém thuong dong ciia Cong tac to K2, khoa
13n cho Cong tic to K1, dong thdi cung cip dién cho mach dong luc dong co quay
chiéu ngugc. Khi budng Nut nhan ON2, tiép diém thuong mo ciia Cong tic to K2 &
mach diéu khién d3 déng lai nén duy tri cho Céng tic to K2 hoat dong.

Khi nhan Nat nhdn OFF, cudn hat dién tir ciia cac cong tac to K1, K2 mét dién,
khién tiép diém duy tri cho cac Cong tac to mo ra, cac Cong téc to K1, K2 ngung
hoat dong. Khi cac Cong tac to K1, K2 ngung hoat dong, cac tiép dlem thu’(mg dong
cua cac Cong tic to K1, K2 sé& tro vé trang thai ban dau dé cung cap dién cho cong
tac to KH hoat dong. Khl cong tac to KH hoat dong, s€ mo cac tlep diém thuong
dong, dong cac tiép tiép dlem thuong mo cua cong tic to KH, khoa 1an cho cong tic
to K1, K2 dong thoi cung cap dién &p mot chiéu cho dong co, dong co s€ dugc ham
dong nang.

Hé théng bao v¢ cho dong co, mach dong luc va mach diéu khién tuong tu nhu
d6i vé6i cac mach diéu khién & trén.

Mach diéu khién dong co quay hai chiéu c6 lién dong, c6 him duoc tmg dung
trang bi cho nhom may tién.
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Hinh 3.18 M0 hinh may tién cong nghiép

3.3 Cac mach diéu khién ddng co mé may gian tiép
3.3.1 Mach khaoi dong sao — tam gidc
3.3.1.1 Mach khéi déng bang tay
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Hinh 3.19 So @6 mach khoi dong sao — tam giéc bang tay

So d6 nay chi ap dung cho dong co lam viéc binh thudng ¢ ché do A .

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

Khi nhan Nuat nhan ON1, dong dién sé& di vao cudn hut dién tir ctia Cong tic to
K1. Khi cuén hut dién tir cia Cong tic to K1 c6 dién s& mé cac tiép diém thuong
dong, dong cac tiép tiép diém thuong mé cuia Cong tic to K1, cung cép dién cho
dong co.
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Khi budng Nat nhan ON1, do tiép diém thuong mo cua Cong tac to K1 da
dong nén duy tri cho Cong tac to K1 hoat dong, ddng thoi dong dién ciing dugc cung
cap cho Cong tac to K2 qua tiép dlem thuong dong cua Nut nhén ON2. Khi Cong
tac to K2 hoat dong, s€ mo cac tiép dlem thuong dong, dong cac tiép diém thuong
md ctia cong tic to K2, dong co duoc ndi & ché do sao (Y).

Sau mot khoang thoi gian ta nhan Nut nhan ON2, tiép diém thuong dong cua
Nut nhén ON2 mo ra, cét dién cung cép cho cudn hut cua Cong tac to K2, s& khién
cac tiép diém cua Cong tac to K2 tr¢ ve trang thai ban dau dong thoi cuon hut dién
tr cua Cong tic to K3 duoc cung cap dién, s& mo cac tiép diém thuong dong, dong
cac tiép diém thudng md ciia Cong tic to K3, khoa 1an cho Cong tic to K2, dong co
duoc néi & ché do tam giac (A).

bong co dugce bao vé qua tai bdi Ro le nhiét RN, khi dong co bi qua 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 hbi mo ra cat dién cung cap cho cudn hut dién tir cia cac
Cong tic to , mach dleu khién ngumg hoat dong, dan t&i dong co cling ngung hoat
dong. Sau khi xtr 1y su cd, phai nhan Nt nhan phuc hoi trén Ro le nhiét RN dé phuc
hoi thi méi m& may dugc. Mach dong luc duoc bao vé bﬁng CB, mach diéu khién
duogc bao vé bai Cau chi.

3.3.1.2 Mach khoi dong tu dong
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Hinh 3.20 So d6 mach khoi dong sao — tam giac ty dong

Khi ta nhan Nat nhan ON, dong dién duogc cung cép cho cudn hut dién tir cua
Cong tac to K1, cac tiép diém thuong mé cua Cong tac to K1 dong lai, dong thoi
cung cap dién cho Ro le thoi gian RT va cudn hut dién tir Cong tac to K2. Pong co
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duoc cap dién va hoat dong ¢ ché do sao (Y). Sau mot khoang thoi gian thiét 1ap
trudce thi tiép diém thuong dong mo cham - dong nhanh cua Ro le thoi gian RT mo
ra, ngat dién cung cip cho K2 va t1ep diém thuong md dong cham — mo nhanh cua
Ro le thoi gian RT déng lai cung cép dién cho cudn hut dién tir ciia Cong tic to K3
dong co dugc chuyén tir chay sao (Y) sang chay tam giac (A) két thuc qua trinh khoi
dong, dong co lam viée binh thudng ¢ ché do tam giac.

Néu mudn ding dong co thi ta nhan Nt nhan OFF ngung cung cp dién cho
cac Cong tic to, dong co mét dién, mach ngurng hoat dong.

Hé théng bao v€ cho dong co, mach dong luc va mach diéu khién tuong tu nhu
dbi voi mach khoi dong sao - tam giac bang tay.

Hinh 3.21 Dong co dugc ndi theo hinh sao  Hinh 3.22 bong co dugc ndi theo

hinh tam giac
3.3.2 Mach khéi dpng bang dién tré phy mac vao Sta to
3.3.2.1 Mach khoi dong bang tay
NP
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Hinh 3.23 So d6 mach khoi dong dung dién tré phu méc vao stato bang tay
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Khi nhan nut Nt nhadn ON1, cudn hat dién tir cua Cong tac to K1 ¢ dién, s&
tac dong dong céc tiép diém thuong md cua Cong tac to K1 & mach dong luc dé ndi
mach Sta to cua dong co vao ludi dién qua di¢n trd phu R. Pong co mé may qua
dién tro.

Sau khoang thoi gian At, ta nhan NGt nhan ON2 dé cung cap dién cho cudn hut
dién tur caa Cong tic to K2. Khi cong tic to K2 hoat dong sé ndi mach Sta to cua
dong co truc tiép vao ludi dién, déng thoi md tiép diém thuong dong ciia Cong tic
to K2 dé ngat dién cho Cong tic to K1. Pong co lam viéc & ché d6 binh thuong. Qua
trinh mé may két thuc.

Hé théng bao vé cho dong co, mach dong luc va mach diéu khién tuong tu nhu
d6i véi mach khoi dong & trén.

3.3.2.2 Mach khoi dong tw dong
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Hinh 3.24 So d6 mach khoi dong dung dién tr¢ phu mic vao Stato tu dong

Khi nhan Nt nhan ON |, Ro le thoi gian RT duoc cap dién, dong thoi nho tiép
diém thuong mo cua Ro le RT , cudn hit dién tu cua Cong tic to K1 cling co dién,
s& dong cac tiép diém thuong md cua Cong tic to K1 ¢ mach dong lyc, ndi mach
Sta to cia dong co vao ludi dién qua dién trg R. POng co mé may qua dién tro.

Sau mot khoang thoi gian At da chinh dinh, tiép diém thuong mo dong chdm
cua Ro le thoi gian RT dong lai cung cap dién cho cudn hut dién tir cua Cong tac to
K2. Khi cong tic to K2 c6 dién s& nbi mach Sta to ctia dong co tryc tlep vao ludi
dién, dong thoi tiép diém thuong dong ctia Cong tac to K2 s& mo ra, ngat dién cung

77



cap cho cudn hat dién tir ciia Cong tic to K, Cong tic to K1 ngimg hoat dong. Pong
co 1am viéc & ché d6 binh thuong. Qua trinh md may két thuc.

Hé théng bao v¢ cho dong co, mach dong lyc va mach diéu khién tuong tu nhu
d6i voi mach khoi dong o trén.

CAU HOI ON TAP
Céu 1: Sinh vién hiy cho biét tng dung cta cac mach diéu khién co ban ?

Ciu 2: Thé nao 1a mach hoat dong luan phién, c6 mdy loai mach luan phién duoc
su dung trong thuc té ?

Cau 3: Thé nao 1a mach hoat dong trinh tu, c6 méy loai mach trinh tu dugc st dung
trong thuc té ?

Cau 4: Sinh vién hay v€ mach diéu khién 3 Cong tc to K1, K2, K3 hoat dong doc
lap ?

Ciu 5: Sinh vién hiy v& mach diéu khién 3 Cong tic to K1, K2, K3 hoat dong trinh
tu theo thur tu K1 hoat dong trude ro1 K2 hoat dong va cudi cung K3 hoat dong ?

Ciu 6: Trinh bay so d6 nguyén 1y cia mach diéu khién dong co quay hai chiéu, c6
ham ?

Ciu 7: Sinh vién hay tim tmg dung trong thuc té ciia cdc mach khéi dong gian tiép
va khé1 dong truc tiép ?
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CHUONG 4.
TRANG BI BPIEN TRONG MAY CAT KIM LOAI
Gidi thiéu:

Chuong nay trinh bay céq tao, nguyén 1y hoat dong ctia cac mach diéu khién
st dung trong cdc nhom may cat kim loai thong dung nhu may tién, may phay
Muc tiéu:

Sau khi hoc xong bai nay sinh vién phai:

+ Giai thich dugc nguyén 1y hoat dong cac mach diéu khién sir dung trong may
tién

+ Thiét ké duoc cu tric, so dd cac mach diéu khién sur dung trong may tién

+ Giai thich dugc nguyén 1y hoat dong cac mach diéu khién str dung trong may
phay

+ Thiét ké duogc cau trac, so dd cac mach diéu khién sir dung trong may phay
Noi dung chinh:

4.1 Gidi thiéu chung

4.1.1 Phén logi mdy cit kim logi

May cat kim loai dugc dung dé gia cong cac chi tiét kim loai bang cach cat
b6t cac 16p kim loai thira, dé sau khi gia cong co hinh dang gan ding yéu cau (gia
cong th6) hodc thoa man hoan toan yéu cau dat hang voi do chinh xac nhét dinh vé
kich thudc va d6 bong can thlet clia bé mat gia cong (gia cong tinh).

May cit kim loai theo s6 luong va ching loai chiém vi tri hang dau trong tat
ca cac may cong nghiép.

May cét kim loai gdm nhiéu chung loai va rat da dang trong timg nhom may,
nhung c6 thé phan loai ching dya trén cac dac diém sau:

| MAY CAT KIM LOAI |

T N

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

Hinh 4.1 Bang phan loai nhém mdy cét kim loai
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Tuy thudc vao qua trinh cong ngh¢ dac trung bdi phuong phép gia cong, dang
dao, dac tinh chuyén dong v.v..., cac may cat dugc chia thanh céac may co ban: tién,
phay; bao, khoan — doa, mai va cac nhom may khac nhu gia cong rang, ren vit ...

Theo dic diém cta qué trinh san xuat, c6 thé chia thanh cic may van ning,
chuyén dung va dic biét. May van nang 1 cac may c6 thé thyc hién duoc cac phuong
phap gia cong khac nhau nhu tién, khoan, gia cong rang v.v... dé gia cong cac 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 thudc khac nhau. May dic biét 1a
cac may chi thue hién gia cong céc chi tiét co cung hinh dang va kich thuoec.

4.1.2 Cdc chuyén dpng va cdc dang gia cong dten hinh trén mdy cdt kim loai
Trén MCKL, ¢6 hai loai chuyén dong chu yéu: chuyén dong co ban va
chuyen dong phu. Chuyén dong co ban la chuyén dong twong dbi ciia dao cét so véi
phoi dé dam bao qué trinh cat got. Chuyén dong nay chia ra: chuyén dong chinh va

chuyén dong chay dao

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

Chuyén dong chay dao 1a cac chuyén dong xé dich cua dao hodc phoi dé tao
ra mot 16p pho1 moi.

Chuyén dong phu 1a nhiing chuyén dong khong lién quan tryc tiép dén qua
trinh cat got, ching can thiét khi chuan bi gia cong, nang cao hiéu suét va chét luong
gia cong, hiéu chinh may v.v... Vi du nhu di chuyén nhanh ban hoic phéi trong may
tién, ndi siét xa trén try trong may khoan can, nang ha xa trong dao trong méy bao
giuong, bom dau cta hé thoéng bodi tron, bom nude lam mat v.v...

Céc chuyén dong chinh, chay dao c6 thé 1 chuyén dong quay hodc chuyén
dong tinh tién ctia dao hoic phoi.

Trén hinh phia dudi biéu dién cac dang gia cong dién hinh duoc thyc hién trén
cac MCKL.

- Gia cong trén may tién (hinh a): n - toc do quay cua chi tiét (chuyén dong
chinh); v - van tdc xé dich ctia dao cit vao chi tiét (chuyén dong chay dao).

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

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

- Gia cong trén may mai tron ngoai (hinh d): n- toc do quay cua da mai (chuyén
dong chinh); v- chuyén dong tinh tién ctia ¢4 mai vao chi tiét (chuyén dong chay
dao).

- Gia cOng trén may bao giuong (hinh e): chuyen dong qua lai ciia ban (chuyen
dong chinh), chuyén dong di chuyén ctia dao theo chiéu ngang ctia ban (chuyén dong
chay dao).
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Hinh: Cac dang gia cong kim loai trén cac may cat kim loai a)
Tién b) Khoan ¢) Phay d) Mai ¢) Bao

Hinh 4.2 Cic chuyén dong chay dao trén may cat kim loai

4.2 Trang bi dién trong may tién
4.2.1 Pic diém cong nghé

Nhém may tién rat da dang, gobm cac may tién don gian, may tién van nang,
chuyén dung, may tién ding...Trén may tién co thé thuc hién dugc nhiéu cong ngh¢
tién khac nhau: tién try ngoai, tién try trong, ti€én mat dau, tién con, tién dinh hinh.
Trén may tién cling co thé thuc hién doa, khoan va tién ren bé“mg cac dao cat, dao
doa, tar6 ren...Kich thudc gia cong trén may tién co thé tir ¢& vai mili dén hang chuc
mét

T

Hinh 4.3 Hinh dang bén ngoai may tién
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Dang bén ngoai ciia may ti¢én nhu hinh trén. Trén than may 1 dét u trudce 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 cét doc va ngang so voi chi tiét. O u sau dat mii chéng
tam dung dé giir chat chi tiét dai trong qua trinh gia cong, hodc dé ga miii khoan,
mui doa khi khoan, doa chi tiét.

O may tién, chuyén dong quay chi tiét v4i téc d6 goc o 1a chuyén dong chinh,
chuyén déng di chuyén cta dao 2 1a chuyén dong an dao. Chuyén dong in dao c6
thé 1a an dao doc, néu dao di chuyén doc chi tiét (tién doc) hoac an dao ngang, néu
dao di chuyén ngang (huéng kinh) chi tiét. Chuyén déng phu gom c6 xiét ndi xa,
try, di chuyén nhanh ctia dao, bom nuéc
4.2.2 So do mach mdy
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Hinh 4.4 So d6 mach diéu khién may tién
4.2.3 Nguyén ly lam viéc

Nhém may tién thong thudng st dung mach diéu khién dong co quay hai chiéu
c6 lién dong, cd6 ham va c6 thém mot dong co bom nudc.

Mach diéu khién trong nhém may tién diéu khién dong co truc chinh (BC1) va
dong co may bom nudc (PC2) theo trinh ty. Pong co truc chinh 13 dong co ¢ thé
dao chiéu quay lién dong sé& hoat dong trudc dong co may bom nudc.

Sau khi nhan Nt nhan ON1 dé diéu khién dong co PC1 quay chiéu thuan hoéc
nhan Nut nhdn ON2 dé diéu khién dong co DCI quay chiéu nghich, thi cac Cong tac
to K1 hodc K2 s€ hoat dong, cac tiép diém thuong mo cia cac Cong tac to K1 hoic
K2 gan phia trude Cong tac CT s& dong lai. Luc nay ta méi c6 thé mé dong co PC3
thong qua cong tic CT.
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Khi nhan Nuat nhan OFF thi ca hai dong co nging hoat dong, dong thoi cung
cap dién ap mot chiéu dé ham dong nang dong co truc chinh qua Cong tac to KH.
Cac dong co dugce 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 sé tac dong
lam cho tiép diém thuong dong c6 phuc hdi mé ra cat dién cung cip cho cudn hut
dién tir cua cac Cong tic to, mach diéu khién ngung hoat dong, dan t6i dong co cling
ngimg hoat dong. Sau khi xur 1y sy ¢6, phai nhan Nut nhan phuc hdi trén Ro le nhiét
RN dé phuc hoi thi m&i m& may duoc. Mach dong luc dugc bdo vé bﬁng CB, mach
diéu khién dugc bao v¢ béi Cau chi.

4.3 Trang bi dién trong may phay
4.3.1 Dic diém cong nghé

Hién nay phay la phuong phap gia cong rat pho bién, c6 kha ning cong nghé
rat rong rai. Phay khong nhiing gia cong dugc mit phang ma con gia cong duoc cac
mat dinh hinh khac. Trong san xut loat 16n, hang khéi phay gan nhu thay thé duoc
cho bao va mét phan 16n cho xoc. Nguyén nhan chu yéu vi dao phay c6 nhiéu ludi
cit cung lam viéc, tde do phay lai cao hon bao, déng thoi co thé thye hién nhiéu bién
phap cong nghé dé nang cao ning suit.

Phay dugc thyc hién trén cac kiéu may phay nhu may phay van ning nam ngang
hodc dung. ... Trong san suit loat 16n con thuc hién trén may phay nhiéu truc, may
phay c6 ban quay, may phay chuyén dung... Khi gia cong céc chi tiét 16n nhu than
may, cac chi tiét dang hop c6 kich 16n... con dung may phay giudng.

Dao phay c6 nhiéu loai: dao phay mat dau, dao phay tru, dao phay dia ( mot,
hai hodc ba mat), dao phay ngén, dao phay dinh hinh...

Tuy theo két cdu cua dao phay, kiéu may phay st dung, ngudi cong nghé co
thé gia cong dugc nhiéu dang bé mit khac nhau bang cac phuong phap khac nhau:

- Phay mit phang

- Phay ranh then va theo hoa

- Phay ranh xoén va phay ren

- Phay céc bé mat dinh hinh
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Hinh 4.5 Cac dang chuyén dong chay dao trén may phay

4.3.2 So d6 mach mdy
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Hinh 4.6 So 5 mach may phay

4.3.3 Nguyén ly lam viéc

_ Nhom may phay thong thuong bao gdm 3 dong co: dong co chinh (BC1) dugc
diéu khién chu yéu bang mach dao chiéu quay lién dong c6 ham, dong co ban may
(BC2) va dong co bom nudc (BC3). Mach trén hinh v€ c6 nguyén ly hoat dong nhu

sau

Nhéan Nat nhan ON1 dong dién qua tiép diém thuong dong ctia Cong tic to K2
cap nguodn cho cudn hit dién tir ciia Cong tac to K1 hoat dong. Khi d6 cac ti€p diém
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thuong dong cua Cong tac to K1 mo ra khoa chéo nguodn cung cip cho Cong tic to
K2, tiép diém thudng mé ctua Cong tic to K1 dong lai duy tri cho dong co PC1 quay
theo chiéu thuan.

Mubn dao chiéu quay cua dong co truc chinh, ta phai nhan nut OFF dé tat
dong co réi mai nhan nat ON2 dé dao chiéu quay.

DPong co bom nude (PC3) hoat dong thong qua cong tic CT sau khi dong co
DCI1 hoat dong.

Nhén Nuat nhan ON3 dé diéu khién dong co chay ban may (PC2), dong co chay
ban may hoat dong doc 1ap véi1 dong co truc chinh.

Khi nhan nit OFF, s& ngat ngudn toan bd mach dicu khién mach dong luc
khong hoat dong, dong co cling ngung hoat dong. Dong thoi tiép diém thuong mo
cua Nut nhan OFF s& dong lai cap ngudn cho Cong tac to KH hoat dong. Khi Cong
tac to KH hoat dong s& cap ngudn DC vao hai pha bat ky lam cho dong co chinh bi
ham lai mot cach nhanh chong. Sau khi budéng Nut nhan OFF ra thi trang thai hdm
s& cham dt. bong co bom nudc khong co ché do6 ham. Hé théng bao v¢é cho dong
co, mach dong luc va mach diéu khién tuong tu nhu ddi voi cac mach diéu khién &
trén.

CAU HOI ON TAP
Ciu 1: Sinh vién hay giai thich nguyén 1y hoat dong cac mach diéu khién sir dung
trong may tién ?
Ciu 2: Sinh vién hay giai thich nguyén 1y hoat dong cac mach diéu khién sir dung
trong may phay ?
Cau 3: Nhom sinh vién hay tu tim hiéu cAu tric mach diéu khién may tién van nang
T616 ?

Ciu 4: Nhom sinh vién hiy ty tim hiéu cdu trac mach diéu khién may phay van
nang 6P82 ?
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