Chuong 1
CAC PHAN TU PIEU KHIEN VA BAO VE

A. Muc dich:
Sau khi hoc xong bai nay céc ban hiéu duoc mot sé van dé sau:
- Niam duoc ciu tao nguyén ly 1am viéc mot sb loai khi cu dién théng
dung
- Nam duogc ung dung cua tirng loai khi cu dién
- Phan loai cac khi cu dién diéu khién va céc loai khi cu dién bao vé
B. N¢i dung:

Céc phan tir diéu khién TPD 1a cic phan tir tham gia vao mach TPD véi
chire nang diéu khién hodc bao vé. Diéu khién cé thé bang tay hay tw dong; mot
phﬁn tir diéu khién c6 thé chi gitt mot chirc ndng hodc diéu khién, hoac bao vé
hodc giir ca hai chirc nang.

1.C4c phan tir bao vé:
1.1 Céu chi (ciu chay) :

L& phan tir dung dé bao vé cho thiét bi dlen o1 sy ¢b ngin mach
(doan mach, chap mach).

B6 phan co ban cia cau chay 13 da ong 1am bang cac chat co
nhiét d6 nong chay thap. y\

V6i mach ¢6 cuong do dong dié y chay c6 thé 1am bang chat co
nhi¢t do nong chay cao, nhung tictdich n h hop.

Day chay thuong la day én tron hodc bang cac 14 chi, kém, hop
cdt theo cdc hinh dang khac nhau.

Day chay duoc kep/€ag vao dé cau chay bang vit.
Cau chay thuong % ach dién dé tranh hd quang ban tung toe ra xung
quanh khi day chay

Dé cau ch vé dirge ddi tuong can bao vé véi mot dong dién nao do
ai chay dat trude khi d6i tuong bi pha huy.
Tri s6{dong dién'ma day chay bi chay dut dugc goi 1a dong dién gidi han.
an c6 dong di¢n gidi han 16n hon dong dinh muc: (Igy > lam)
dé day chay khong bi dut khi 1am viéc voi dong dinh mirc.

ZM _125:145

dm

Thong thuong, d6i véi day chay chi thi:

Day chay hop kim chi — thiét: % =115

dm

Day chay ddng: 1o _ 1,6+2
dm
Cau chi trong k¥ thuat c6 nhicu dang, ki€u khac nhau, nhung nguyén li lam
viéc hoan toan giong nhau:
- Cau chi loai xoay, thuong lap ¢ tu dién.
- Cau chi loai kep, thuong lap & cac mang mach diéu khién.




e Cé day chay chiu dong dién téi da:

Cwong do dong dién tac dong lam chay

Pwong kinh day
day chay Daychi- | paychi | Daynhom
(mm) thiec (A) (A)
(A)

0,3 5
04 1,8 2 8
0,5 5’5 3 12
0,7 4 5 20
1,0 35
12 7 8,5
15 12,5 14 %
2,0 85

1. Cac dang cau chi:
- Cau chi hop
- Cau chi 6ng
- Cau chi dudi xoén ¢
- Cau chi ngoai troi
- Cau chind cham
2. CAu tao nguyén ly Ja
Cau tao gdm day ¢
dugc ndi han chi & ¢ '
bao vé cho dong dong dong khoi dong cua dong co 1on hon dong
dién dinh muc Mg co tir 5 dén 7 lan dong dién dinh mic. Néu dung cau chi
thuong thi caulchi sé@ohgat mach dién ngay luc dong co khai dong. Nhung ding
cau chi nd chatg, dosthoi gian khai dong cua dong co ngian nén khdng da nhiét
lwong 1am néng chay méi han chi. Chi khi nao dong co bi l1am viéc qua tai thi cau
chi méi né.
1.2. Mét s6 loai role:
Role thuc chat 1a mot cong tic dién tir, khi cudn day cua role c¢é dién no s& hat
tiép diém dong kin mach. Cac loai role duoc st dung dé diéu khién céc thiét bi
nhu: may giit, thang may, thiét bi bdo goi, dén xi nhan cho 8t6, may dién thoai,

* Uu diém:

- Thich hop vai viéc diéu khién tir xa.

- N6 ¢6 thé nhé dugc cac 1énh chuyén mach.

- Mach diéu khién va mach 1am viéc cach ly nhau vé dién.

- Vi mot dong diéu khién nho né co thé diéu khién mot dong tai lon.

C6 nhiing loai role sau khi 4n nat khai dong thi cong tic cua role sé tu gitt o vi
tri dong mach mat dau nat nhan da tré vé vi tri ban dau (h.1.2.3). Cong tic K
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trong hinh 1.2.3 duoc goi la cong tic tu giir. Trong trudng hop nay nd duoc ndi
song song vai nit 4n khai dong.

Role lam cham viéc dong hd mach:

Cac cuon day cua role dugc ndi song song vai cac tu dién, loai nay duoc sir
dung trong cac mach den xi nhan (h.1.2.4)

Thiét bi bao dong (h.1.2. 5): Phan l6n cac thiét bi béo dong dugc CAU tao tir cac
role, mach bao dong khong no| truc tiép véi dién ap ngudn dé dam bao an toan
cho nguoi sir dung, ma dugc ndi véi mot ngudn pin nhu hinh vé.

Hoat dong cua mach: Khi khoi dong S1, coi H1 s& kéu. Khai dong S2, cuon
day K2 c6 dién va cong tac tu gitr s& ndi k1 vai nguon déin &p; dén H2 sang

1. Role nhiét: 14 luGng kim

La khi cu dung dé bao vé cac thiét bi dién

(dong co) khoi bi qua tai

Dong dién lam viéc vai vai tram ampe,
dién ap mot chiéu téi 440V, dién &p xoay
chiéu t&i 500V, tan sb 50Hz.

Puoc thiét ké dua trén co s sy dan nd
cua la ludng kim khi hap thu nhiét nang.

e Nguyén ly: ‘
Khi dong dién phu tai chay qua, phan n\ s€ nong lén va toa nhiét ra

xung quanh, bang kép ho ho nong s€ cong
Role nhiét con (rng dung co tacdéng hlet lam 6n dinh nhiét d6 nhu role

nhiét trong ban 13, bép dién...
2. Ro le dién tir:

a. Céu tao: _ mach tir dong
L0 x0 déng nha ma 0O Y
cudn da O | i | O
vong ngan mach
\\
O O O
| | vzl
0O Mmach tir tinh

e Hé théng mach tir va cuon day: 1a bo phan chu yéu, c6 cudn day duoc lap
dit & mach tir ¢ dinh, nhan dong dién dé tao ra luc tac dong hat mach tir di dong
lam déng mach céc tiép diém dan dién & mach chinh.

e Hé thdng tiép diém: bao gom céc tiép diém & mach chinh va cac tiép diém
phu cho mach diéu khién. Céc tiép diém dugc cach dién doc 1ap va gin chat Ién
mach tir di dong c6 l1oxo dém dé bao dam céc tiép diém di dong tiép xuc tot véi
tiép diém cd dinh.

e Co ciu truyén dong hé théng tiép diém: bao gém gia mang cac tiép diém
di dong, 16xo nha mach dé day bat tiép diém hé mach trg vé vi tri ban dau.




e Budng dap hd quang: déi véi cac loai role dién tir cd cong suét 16n can
phai c6 budng dap hd quang, dé dé triét tiéu tia lra trong qua trinh cac tiép diém
hd mach, dé tranh cac bé mat cac mat vit caa tiép diém khong bi rd mat gay tiép
XUc Xau.

b. Nguyén ly 1am viéc : gibng nhu nguy@n ly 1am viéc cua cong tac to.

3. Role dong dién va role dién ap:

Role la khi cu dién thuong gap
trong mach dién diéu khién dé tu dong
dong, cét, khdng ché hoic bao vé mach dién.

a. Role dién ap: duoc st dung dé bao vé
qua d,ién ap hoac tu dong cat dién khi dién
ap thap dudi muac qui dinh. [ —

b. Role dong dién: thudng dugc ding dé bao
vé qua géi hoac bao vé ngan mach.
* Cau tao cua hai loai role nay nhu hinh Y§.

thép dé sinh ra lyc ht dién tir Iam cho nap (2),¢
6 la ticp diem. Q

onfay(1) duoc quan trén IGi
dong.(4) loxo dé kéo nap 5,

* Nguyén ly lam viéc :

Khi chua c6 dién vao cudrday n 0 (4) nén nap dong (2) ludn nha ra
lam cho céc tiép diém (5) ludn Atrangithai ma con tiép diém (6) dong. Khi co
tin hiéu
dién vao cuon day th|

Néu role dié
vong. Con role da @

4. Role tru ia

Céc Idai rol dung & trong mach diéu khién, mach dién bao vé, kiém

soat thuong cO\cOngssuat nho, chi tai dong dién khong qla 5A duogc goi la role
trung gian.

V& ciu tao rat don gian gom co cac tiép dieém (thuong ho va thuong dong)

va cuon day chiu dién ap. Role trung gian dugc san Xuat gom 2 loal.

- Role trung gian 1 chiéu s dung ngudn mét chiéu véi dién &p 6, 12, 24,
28V...va trén cudn day co ghi tri s6 dién tré caa cudn day théng thuong tir vai
tram omh dén vai ngan omh.

- Role xoay chiéu st dung ngudn dién xoay chiéu véi dién ap 100, 110,
220V.

ht, tiép diém (5) dong con tiép diem (6) mo ra.
day duoC quan bang day dién tur cd nho, nhiéu
udn day quan cd day Ion it vong.




5. Role téc do: truc role tbc do(ndi dong truc véi truc cua dong co

a. CAu tao;

nam cham vinh ciru hinh try tron

truc quay tu do
cac thanh dan khép mach(gidng nhu roto 16ng soc)
can tiép diém dong

6,7: hé thong tiép diém
8,9:10 xo la

p diém. Nho thé

La loai role lgi dung luc ly tdm dé tac dong déng ha , ]
ong tac ty dong ngat

on dinh dugc toc do quay cua dong co hodc tng dung
mach pha dé sau khi dong co 1 pha da khoi déng.@
n

Co cau cua loai role téc do hay con goi 1a¢o
co khi gan chat trén trruc quay cta dong co Ve C

may
b. Nguyén ly lam viéc Q
Khi dong co khai dong quay fang dan, 1 luc ly thm xuat hién tac dong 1én 2
miéng sat, nhung chua du luc thang luc gan cia loxo. Dén thoi diém toc do quay

ly t&fn gom c6: 1 hé théng
g tac lap co dinh ¢ nap vo

Khl dong CO ¢ ay th| téc do quay giam XUOng, loxo kéo hé thong

tré vé vi tri ba |eng phip lai d¢ tiép diém dong tiép xdc véi tiép diém cb
dinh, dé6ng ma i n bi tu thé cho cudn dé hoat dong & 1an khai dong sau.
6. Role th
a. Role tho tiep diem
— R,

nam chon thoi gian

/

cam diéu khién

Chu yéu diéu khién 1a bo nén loxo 14 1am hoat dong hé théng béanh rang giam
toc, khi ta I1én day cot Ioxo la dé tich trir nang luong.




Khi hoat dong, truc cam xoay cham dé tac dong dong hay ma tiép diém dién
cham. Nho cam diéu khién, ma cd thé cho phép su chuyén mach tuan hoan theo
chu ky dong, mo trong thoi gian role hoat dong nhu hinh vé.

Loai role nay chi cho phép lam cham thoi gian hoat dong khoang 1 gio va
thuong duoc s dung trong mach diéu khién cua quat ban, may giit....

b. Role thoi gian diéu khién bang dong co:
dnbio R

e ol o
(e NS

C4u tao gdbm mot dong co dién nho d% 8l dong hé thdng banh rang

giam toc, dé diéu khién cac tiép diém cg i&n hoat dong cham do két hop
véi cuon day hut cac tiep diém nhu ki

Khi cho dién vao, cuon day cfia role én tao luc hat céc tiép diém, nhung
cac tiép diém chua hoat dong dug i£hdn chan can lai, cung ldc d6 dong dién
qua tiép diem thuong dong,eung cap €Ho dong co bé hoat dong, lam chuyén dong
hé thong banh rang, xoa g dong quay cham. Pén khi can cam tac dong mo
chét chan, thi tic kh fiém thorl glan hoat dong va dong thorl tiép diém
thuong dong ma, ce

Tiép diém i tri dong mach ngay khi cuon day role c6 dlen thoi gian
tdc dong chamicua r pai ndy khoang 1 gidy dén vai gio.

oi gial loai pit — tong:

D

cudn day hut 16 thoat khong khi

pit - tong
E

| thiy ngan 66 55




Co céu role loai ndy gdm 1 cudn day khi cé dién tac dong hat 16i sit co lién
két vai mot pit — tong hat day khdng khi, dé diéu khién ma cham tiép diém thuy
ngan.

Khi hoat dong cun day tac dong hat I6i sit 1am tiép diem trong bong chira
thay ngan ndi mach dan dién va dong thoi cit ngay dong dién qua cuon day. Nén
cudn day khong tao lec hat nira, nhung 18i sat khdng trg vé trang thai ban dau
ngay, Vi bi khéng khi trong pit — tdng cho dén khi bong chira thiy ngan bi nghiéng
léch vé vi tri ban dau ngit mach.

Thoi gian tri hodn cua cdng tic nay khoang vai chuc phat. Hién nay role nay
duoc san xuét rat gon va chinh xac.

d. Role thoi gian diéu khién bang mach dién tu:

Th=
mﬁmﬁ% .

P RLY T ><
TRs 1N\ 4

TRy

e .

Co cau cua loai role ndy bao gom hé thdng tiép diém duoc diéu khién boi
mach dién tir, loai mach thoi gian.

Mach dién trén hinh vé trinh bay nguyén ly lam viéc ciia mach tré thoi gian
don gian nhu sau:

Khi @it ngudn dién vao chiu 2 =7 dong dién xoay chiéu dugc chinh luu nhe
diode D, va giam thé qua R con rat thip. TR, hoat dong dan dong dién nap vao tu
C = 100pF. Céc transistor TR,, TRs, TR, ngung dan. Khi tu d4 nap day dén 7,4V
thi D, dan lam cac TR,, TR3, TR, dan tac dong dan dong dién qua cudn day role




RLY hoat dong hat tiép diém lam déng mach tiép diém 1 — 3 nha tiép diém 1 — 4.
Thai gian dong cham cua role tly thudc vao bién tré 25K.

Ta co: t=R.C

Vi vay, muén thay ddi thoi gian hoat dong dong mé cac tiép diém phai chinh
bién tr& va bén ngoai noi nim xoay blen tré ¢6 chia vach thoi gian.

Loai role thoi gian mach dién tur rat chinh xéac nén cé thé duoc thiét ké tir giay
dén hang tram giay.

IR
5 4 3

tiép diémg} | O] . tiépdiém
thoi gian D< 3 dong

ST__T _@ 1
|

%,
T Q,
.ﬁ@

1.3. CAu dao va dao

1. Céu dao:

La khi cu dién dung dé diéu khién dong ma mach dién truc tiép bang tay
& duong day chinh, chiu tai dong dién 16n va c6 cau chi bao vé su ¢b khi co hién
twong chap mach hoic qua tai. Cau dao dugc san xuat 2 cyc hodc 3 cuc, ¢6 cau
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chi bao vé, phan dé 1am bang st gan céc coc ndi va dao tiép dién, phia trén 1a céc
phan chin bing chat PVC dé dam bao an toan cho ngudi sir dung.
2. Pao dién:

La loai cau dao cd hai hudng, duoc san xuat loai hai cuc va 3 cuc khong c6
cau chi bao vé. Ung dung cua dao dién dung dé lay dién ¢ hai ngudn khéac nhau,
dao chiéu quay dong co. DBéi vai tai co dong dién 16n nén sir dung ta dién dé dam
bao an toan cho nguoi st dung tranh tia hd quang phéng ra khi ¢d su ¢ xay ra.

UL UL L L

A A

IR N

1 pha 3 pha 1pha 3pha

b. Ung dung cua dao dién:

TAI

e »  tai
o\

L N
o 0 0
Pao dién
3 pha
OUTP
ON AP




1.4. Ap - t6 - mat:
1. Khai niém:

La loai khi cu dién dung diéu khién dong m& mach dién truc tiép bing tay
gidng nhu cau dao, nhung c6 bd bao vé qua dong tu dong ngat mach nhanh khi bi
qua tai hoac bi chap mach. Nho thé tranh cho thiét bi dién khoi bi hong, duong
day d&n khoi bi chay.

O O O 3
SRS 4
2
ON
O O
S S F
Hinh . a
Hinh. c
a.
b.
C.
2. Nguyén ly viéc:

e Trén hinh b khi mach dién qua tai hay ngdn mach, nam cham dién 2 s&
ht phan @ng 4 xudng 1am nha méc 1, can 5 duoc tu do, két qua cac tiép diém cua
aptdmat dugc ma ra dudi tac dung cua luc 10 xo 6, mach dién bi nhit.

e Trén hinh b khi sut &p qGa mac, nam cham dién 1 s& nha phan ¢ng 6 lam
nha méc 2, do d6 cac tiép diém cua aptdmat ciing dugc mé ra dudi tac dung cua
luc 10 x0 4, mach dién bj cit.

3. Céach lwa chon 4ptomat:
Chu yéu dwa vao:
Dong dién tinh toan di trong mach
Dong dién qua tai
Tinh thao tac c6 chon loc
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Ngoai ra lya chon aptémat con phai can cir vao dac tinh lam viéc cua phu
tai, aptdmat khong dwoc phép cat khi cd qua tai ngan han thuong xay ra trong
diéu kién 1am viéc binh thuong nhu khoi dong, dong dién dinh trong do thi phu tai
cong nghé.

Yéu cau chung 1a dong dinh muc caa moc bao vé aptdmat khdng duge nho
hon dong dién tinh toan. |aptomat =

Tuy theo dic tinh, dac diém 1am viéc cu thé cua phu tai thuong chon dong
dinh mirc cua moc bao vé bang 125% + 150% hay 16n hon nira so véi dong dién
tinh toan.

1.5. Nam cham dién:
1. Khai niém chung:
Trong ky thuat di¢n cong nghiép ngudi ta thuong dung nhiéu dén nam cham .

Nam cham vinh ctu, 1am bang vat kiéu sit tir cieng, ¢d tir du va luc giir tur
lon.

Nam cham dién c6 16i lam bang vat ligu c6 do tir tha , dugc tir héa boi
dong dién di qua cuon day quan trén Ii thép. \VVat lidu saptt am 3 loai:

- Loai sit o mém c6 luc git tir nho, do tir tham ) doi lon. Du:orng cong
tir tré hep nén ton hao tir tré bé. Sit tir mém thug

dién, thiét bi dién xoay chiéu va mot chiéu, Wotisé V&
gang, cac thép ky thuat dién, thep Pécmalﬁ& Cua Sat tu tu: 30 85% Ni,
c6 d6 tir thim gdp 5 + 50 loai thép ky ien) luc giir tir rat nho, khoang
0,02A/cm.

- Loai sit tir cirng ¢6 tur d
vinh ctru.

- ,Loai ter dién moi

Q

Ot bo phan rat quang trong cua khi cu dién, dugc
dung pho bién géimdidiinang ra co ning trong khi cu dién. Nam cham dién con sir
dung rong rai i vuc khéac nhau nhu tu dong hoa, céc loai role, cong téic
to...
Trong cong nghiép, thudng dugc ché tao ding & cau tryc dé nang cac thép
tam, trong truyén dong dién, duoc ding trong céc bo ly hop, cac van dién tu,
trong sinh hoat thuong thay & chudng dién, loa dién, ndi com dién...
Nam cham dién gom 2 bé phan chinh:
- Cudn day (phan dién).
- Mach tu
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nam cham dién

H.a. Nam chim dién hinh i @ Phan tich lyc hat
chir U nap hut thang \ cua cudn day

Thuc té ta thuong gap 2 loai sall:
e Loai cO nap chuyén dong: gony cudn day, 16i sat tir va nap (H.a).
Khi c6 dong dién cha ag cuon day, s& sinh lyc hat dién tr va hat nap vé

e Loai kho 6m cudn day va 16i sit tir. i voi loai nay, cac
vat liéu sét, thép ca woc xem la nap.

e Vi nam cham dién rat phtc tap, nén ta chi can dé cap dén
cac co CcAu did gap nhiéu ¢ khi cu dién. Khi cho dong dién vao cudn day
ur thdng xuyén qua vat liéu sat tir theo duong khép kin. Chd
tir thong di ra 1a cuc bic (N) chd di vao la cuc nam (S). Ta thay cuc tinh cua vat
licu sit tr khac dau voi cuc tinh cua cuon day. Néu doi chiéu dong dién trong
cudn day thi tir truong sé& doi chiéu vat lidu sit tir van co cuc tinh khac dau véi
cudn day, két qua van bi hat vao cudn day. Vi vay, khi I8i tir mang cudn day c6
dong dién (ké ca dong xoay chiéu) tir truong s& lam cho nip bi tir héa va hit nip
vé phia I6i.
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1.6. COng tic to va khéi dong tir:

1. Cong tic to:

a. CAu tao:
— Mach tur dong
. > Cuon day
o4 — Mach tir tinh

Cong tic to 1a mot cong tic dién t \@m xa, str dung cho nhirng
mach c6 céng suat I6n. N6 cé nguyén ly giergWht role va luén luén cé hai mach
: g luc. Tuy theo nhiém vu va céng

\
oai: Thiét bi chinh (mach dong luc
cho tai) va thiét bi phu (mach d ). Thiét bi diéu khién duoc tng dung
trong cong nghlep ch1 dé diéu khi 5t sb cac thiét bi khac, né c6 kich thudc
i rang mach dong luc.

r ¢ dinh va mach tir di dong va cuon day

~ tlep dlem cb dinh va tiép dlem di dong
ong hé thdng tiép diém: gia mang tiép diém di dong, 10 xo
uwong mach tir di dong.

Suit ctia mach ma nguoi ta phan

S ON
{ -

OFF
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Khi ¢ dong dién qua cudn day lap dat ¢ 16i mach tir ¢é dinh, thi cudn day tao
ra tir lyc hat mach tir di déng, vi do luc hat 16n hon luc can cua l0xo nén cac tiép
diém dong mach dan dong dién di qua thiét bi dién (dong co lam viéc)

Muén cét mach, chi 4n OFF thi dong dién qua cudn day bi ngat day céc
tiép ra cat dong dién va dong co.
c. Phan loai:

Tuy theo ngudn dién cung cip cho cng tic to hoat dong ma thiét ké cho phu
hop nén thuong gap 2 loai cong tic to:

- Cong tic td xoay chiéu 1 pha va 3 pha

- C6ng tic to mot chiéu

2. Khéi déng tir: twong tu nhu cong tic to nhung thém bo ro le nhiét
(OVERLOAD) dé bao vé qua tai dong co.

e Bo bao vé qla tai (OVERLOAD):

Nhiém vu cua b bao vé qua tai 1a khi dong dién chay qua mach chinh dan
dén mach tiéu thy, vuot qua dong dién dinh muc, thi ro | iet trong bo bao vé
qua tai nay s& tac dong 1am ma tiép diém phu cit dongadiéh cling cip vao cudn
day khai dong tu. Do @6 khaoi dong tir ngung lam viée
chinh khdng cung cép dién cho mach tiéu thu. @

1.7. Dung cu ly hgp dién tur:
Trong may cong cu, may cat kim loal§ M

dién tir &é hat, nha céc banh rang ¢ hop giarmto .
dé thay d6i toc do, thay doi chiéu dt kQ;:_ X —

bo phan lam viéc bang dién mot cdch nhe

tranh dugc nhiing thao tac nang nelang fdy gat co /%f_%

khi. C6 thé thao tac duoc tr. IUc dong co dién -

van quay. 1 X x|
Hinh vé& bén lagng ua ly hop dién tur "SD— 2 3 7

to8dung dé thay doi chiéu —

1 dia b tri trong h 4@ ]
quay cua may Metiongftruong hop dong co b van
chi quay mét ¢hi

Nguyén ly cia ly hop dién tir 1 dia

ai nira giéng nhau, moi nira
c6 gbng tir 5 va cton day 6 lip tron trén truc 8. Pong co B quay theo mét chiéu
nhat dinh nén hai banh riang 2 va 3 ciing quay cung chiéu.

Qua banh ring 2, nita trai caa ly hop dién tir quay theo chiéu thuan va qua
banh riang 3 va 4 nira phai quay theo chiéu nguoc.

Khi cudn day 6 ( nira trai ) duoc tiép dién mét chiéu thi n sé ty hat sat
véi dia 7 (dia 7 1ap cb dinh véi truc 8) va 1am cho truc may M (8) quay theo chiéu
thuan.

Néu mudn doi chiéu quay caa may ta doi chiéu cap dién vao cuon day 6
tir ntra trai sang nira phai thi truc M s& quay theo chiéu nhuoc lai.

Ngoai ly hop dién tir 1 dia nhu hinh v&, nguoi ta con ché tao ly hop dién
tir nhiéu dia va duoc dung trong cac hop bién téc dé ddi cap téc do.
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Chuwong 2
PHAN TICH CAC MACH PIEN CO BAN PIEU KHIEN PONG CO

2.1. MQT SO MACH PIEN PIEU KHIEN TRUC TIEP PONG CO

- Hiéu dugc cac nguyén tic tu dong khdng ché

- Nam dugc cac so d6 nguyén ly md may va dao chiéu quay dong co truc
tiép bang khoi dong tu.

- Nam dugc cac so d6 nguyén ly 1am viéc tu dong gigi han hanh trinh va
dao chiéu quay.

- Nam dugc cac so dd nguyén ly mé may gian tiép cac dong co khéng dong
bo ba pha.

- Tu dong mé may dong co bang phuong phép d6i ndi sao / tam giac dung

role thoi gian.
2.1.1. Khai niém vé c4c nguyén tic tw dong khon C q
Mubn may cdng nghiép lam viéc véi ning su at lugng san pham

t6t phai thuc hién dang qui trinh cdng nghé va ba
dung tu dong hoda. ’ - ,
Chuong nay khao sat mot so nguyenyt ien vé khong ché tu dong

dung khoi dong tur va role thoi gian, xét ki én ly lam viéc va cong dung
thuc te. Co thé chia nhirng nguyén tag @ hong ché ra nhu sau:

1. Tw ddng khdng ché cac trllyén di¢n theo hanh trinh
Day 1a mot dang tu dong¥hida difoc sir dung dung nhiéu tuy muc, chinh
xac khdng cao lim nhung den gian duoc ung dung phd bién & may cong cu
nhu may phay, may bao i, may tién... cac may ton céan thép, cac can cau,
Q

pa lang dién, dé qui dj gidi han 1am viéc theo qui trinh cdng nghé nham
dam bao an toan

Pugc su @ing trong truong hop: mé may, hdm may nhu khi khai dong
ddi ndi Y/A, khoi dong dong co quan day qua dién trg (phai co thoi gian cach
nhau vai gidy gitta hai lan cat dién tra). Khdng ché cac truyén dong dién trong
mot day chuyén trong mot may, bang tai can nguyén liéu chay trudc, bang tai
cudi chay sau. O may phay giuong truyén dong chinh quay dao phai chay trudc,
sau d6 m&i mé may truyén dong an dao... Thiét bi dung dé khdng ché & day la
role thoi gian.

3. Tw ddng khdng ché theo toc dd

Thiét bi chu yéu duoc str dung trong dang tu dong khéng ché nay Ia role
téc d6. Khong ché theo téc @6 dung phd bién trong truong hop hdm nguoc dong
co dién & may khoan khi nang ha xa, phai phdi hop chat ché mdi khi xa dugc kep

chat thi téc d6 dong co cham lai, tiép diém cua role toc do ma ra dé cit dién vao
dong co.

n, nhat thiét phai &p
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O may tién, phay truyén dong chinh can hdm nhanh dé nang cao nang
Suit, dung role téc d6 kiéu cam wng lap cung truc véi may dé dong mé tiép diém
mach diéu khién dao chiéu hai day vao dong co gay ra tir truong hdm nguoc cho
may dang lai ngay.

4.  Tw ddng khéng ché theo phu tai

Phuong phéap nay thuong st dung & céc so dd tu dong md may dong co
dién, thiét bi 1am nhiém vu khéng ché 1a role dong dién. Nguyén tic dong dién
kha chinh xac, nén duoc st dung & nhiéu linh vyc .

Trong may cét got kim loai khi can phai khong ché ty dong tri s6 luc sinh ra
trén by phan nao do nhu cac thiét bi ga ldp, cac do g4 dé giir chat vat gia cong, cac
co cau kep xa & may bao giwong. O can truc, can khdng ché mirc nang ti da vat
nang vai toc do nao do... Bay la cach khéng ché theo phu tai bang role dong dién.

5.  Twddng khdng ché theo nhiét do
Phan 16n cac may lam viéc theo nhiét &6 nhu may ép, 10 sdy, ndi co dién...
dung cu dung dé khdng ché 1a dién tro nhiét hoic ban dan. @
n

* T6m lai c6 nhiéu phuong phap khéc nhau dé th ac nguyeén tic ty
dong khong ché nhung déu phai dam bao su lién dong % C c‘truyén dong khac
gy dé fuyén dong chinh va

nhau trong may dé dam bao an toan nhu: lién d ‘)
truyén dong an dao, gitra truyen dong kep va %g \@n @ong di chuyen Xa gitra
bo phan chuyén dong nay véi chuyéen dong Khac, 6c do thap vai toc do cao..

2.1.2. Cac mach dién wng dung ong ché
e Mgt so ki hidu cua thiét bimdié %i Nt

TT| TEN THIET BI KIHIEU
KHAC THUONG
DUNG
: K -
I S
3 thuong mo role
1B 1> 1K
- Mé cham
- Pong cham G O
4 - boéng,mé,cham I I I
Tiép diém thuong kin role — > TIX
hoi gian
- Mé& cham K HK ¥
5 - bong cham T T T
- Dong,ma,cham 1 1
NGt an B —e
- Thudong mo —ele— —ole—
- Thuong dong 1 1
- Role nhiét I
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1. Mach dién mé may va bao vé dong co di¢n
a. So do nguyén ly:
L1/L2/L3 L1 L2 L3
T Pay 1a cach mé may tryc tiép,
B S dong co 16ng soc. DOng dién

) e > ne ¢ ,
M& may cao nhung momen 16n.
— e 3 ruse Thuong dung pho bién & cac dong
< FUsE co ¢6 cong suat thap va trung binh.

Mach dién gom cau chi dé bao vé

- Su co ngén mach, role nhiét bao
V¢ qua tai dong co
oL
oL

Hinh 1. So b nguyén Iy diéu khién dong co tn@@t vj tri
b.Van hanh: \

Pong cau dao CD 4n nat ON k oMy tir K s& 1am viéc dong cac tiép
diém dong luc K lai cip dién cho c viéc, mach luén lam viéc nho tiép
diém duy tri K. Muén dirng dong Ut OFF cat dién qua cuon hat K ngung
lam viéc ma cac tiép diém dong lu ong co ngung lam viéc.

14
A

P4 3
o, 0
°
OFF,  OFF, ON, PT
QJJ QJ_. o e K _|J__|_
K I I I
— | K
ON,
PT NPT
ON3;
.......... . .
—~
bC

Hinh 2. So @ nguyén ly diéu khién ¢ hai vj tri hoac nhiéu vi tri:
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2.2. PHAN TICH SO PO NGUYEN LY MOQT SO MACH DIEN DIEU
KHIEN TRUC TIEP PAO CHIEU QUAY PQONG CO

2.2.1. Pao chiéu quay déng co dung khéi dong tir
1. Mach dién diéu khién dong co quay hai chiéu dung ndt nhan don:
a. So do nguyén ly:

P, P, P3

1]

CD ﬁ OFF, OFF, My PT, PT,
| 11
o_|_0—0J_o——o . T
| +H-+H
L L = L Ln 1T RH
- - - — J_MN
PT, ( )PTZ —|\

¢ QO

2. Mach di¢psdig dong co quay hai chiéu dung nat nhan kép

Py Py

coly

OFF My Dy PT, PT,

ool TR
L L = L In 7] N
=1 | M Dr
e . N
| 3T mir
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c.Van hanh:
* Chay thudn:

DPong cau dao CD an My khoi dong tir T 1am viéc dong céc tiép diém
dong luc T lai dong co 1am viéc theo chiéu thuan, va tiép tuc duy tri nho tiép diém
duy tri T. Muén dirng dong co ta an ndt OFF khai dong tir T ngung 1am viéc ngat
cac tiép diém dong lu T cat dién dong co ngung 1am viéc.

* Chay ngueoc:

A4n My khai dong tir N 1am viéc dong céc tiép diém dong luc N lai dong
co lam viéc theo chiéu nguoc do luc nay pha P, va P trao pha nhau, va tiép tuc
duy tri nho tiép diém duy tri N. Mudn dirng dong co ta 4n nat OFFy khai dong tir
N ngung lam viéc ngat céc tiép diém dong lu N cat dién dong co ngung lam viéc.
Mach dién khong thé 1am viéc mét lic hai ché do duoc do hai tiép diém thuong
dong T va N gay chéo nhau.

e Mach dién bao vé ngan mach bai cac cau chi t @ qua tai dong co

nho cac role nhiét.
e Mach dao chiéu quay do P, va P; quéan dé@

N\
O

O
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Chwong 3
MOQT SO MACH PIEN PIEU KHIEN KHONG CHE LIEN PONG

3.1. Mach dién mé may theo trinh tw qui dinh

Ta biét rang mdi may c6 nhiéu chuyén dong, ding nhiéu dong co riéng

biét khac nhau, cac chuyén dong do lai cd nhitng diéu kién nhat dinh c6 lién quan

lan nhau nhu: Truyén dong bom dau trong may phai lam viéc truge truyén dong

chinh, néu bom dau hong thi dong co chinh phai dirng lai, truyén déng ban may

phay chi Iam viéc dugc khi truc chinh da quay, néu truc chinh ngirng thi ban may
cling ngung theo ......

3.1.1. Chay déng co bom dau: Sau khi dong cau dao CD 4n nat My khoi
dong, My ¢ dién dong mach dong luc cho bo dau M, chay. Tiép diém duy tri K,
dong lai d& dam bao bao thir tw md may.

3.1.2. Chay déng co chinh: Chi sau khi bom da
khoi dong tir K, ¢ dién dong céc tiép diém dong lud @

apy ta 4n nat M, thi
g co truc chinh lam

nhiét tac dong, nha khai dong tr M, cua ra, tiép diém duy tri mo, cat
dién vao cudn day M, dong co truc dong inh ngung lam viéc.

Pl PZ 2
- ; ®

Viéc.
3.1.3. Tur ddng tat may: Néu c6 sy cb %@oom dau hong ..... thi role
both, 0%

OFF M .
[ .J_Q 0_1_0 K, J_H_ET
Ki |
Kil |
— — K, _I\:j_ K _[PTe
7
K,
PT.C f C D PT,
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3.2. Mach dién tw dong giéi han hanh trinh:
3.2.1.S0 d6 nguyéy ly:

P1 P2 P3 —
T? , 1BK A 2BK
CD‘ ;o ;o /
N
KBZ _I fl — ~ ~ KH
PTK }DTZ

(o)

3.2.2.Khai quat: Trong may nhiéu truong hop phai gisi han 1
hoac ca 2 dau cua mot chuyén d@ng nh han ché méc treo cua cau truc khéng

duoc Ién cao qua muc qui dinh, ha w chuyén dong Ién xuéng cia xa ngang
hoan, may bao giuong, han ché su chuyén dong
ONng, cua Xe cau chan de¢, cua xe nho trén cau

trong cac may co lon nh
vé hai phia cua ban méy

A'dp dong co dam
C. O hai dau

hia B: Sau khi dong cau dao, 4n véo M, khai dong tir KB ¢
dién (mach 1-3-5-7-9 cudn KB 4- -2) dong dién 3 pha Vao dong co quay thuan, dtra
vat A tir C d¢én B. Bén B, mau 1 va vao 1BK lam tiép diém 5-7 trén mach khéng
ché ma ra, khai dong tir KB mat dién, nha 3 tiép diém bén mach dong luc ra,
dong co sé ngung lai.

* Chay may vé phia C: 4n vao M,, khai dong tir KH c6 dién(mach 1-3-11-13-
15-cuon KH-4-2) dong dién(dao pha) 3 pha vao dong co quay nguoc, dua vat A
tir B dén C. Khi vat A dén C néu ta khong an T cat dién thi mau 2 va vao 2BK
lam cho 11-13 mé ra, khai dong tir KH mét dién, dong co s& tu dong nging lai.
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3.3. Mach dién giéi han hanh trinh va déi chiéu chuyén déng:
3.3.1. So' dd nguyén ly:

43 o
o :
il
KB Jl?—: — KH St
pT b,

()

3.3.2. Van hanh:

* Chay ban vé phi
tr KB co dién( ma
may tu C dén

* Ty d6 i8u: Bén B méu 1 s& va vao 1BK dé mo tiép diem 5-7 ra,
khoi dong tur a, ban may dung lai. Lac nay tiep diém 3-11 cua 1BK dong
lai dé tiep dién cho khaoi dong tir KH( mach 1-3-11-13-15-17qcu©n KH-4-2) khoi
dong tr KH hut s& dong di¢n ( da ddo chieu) cho dong co dé dua ban may tr B
den C. Hanh trinh kin ctia ban may dao chieu cur nhu the tiep dien.

* Tat may: An vao nit T, khoi dong tir KB hodc Kh s& nha ra dong co dirng

khi dong cau dao CD an vao nit My, khoi dong
5-799-cuon KB-4-2) dong dién vao dong co dé dua ban

lai.
3.4. Mach dién lién dong gitra cac dong co:
3.4.1. So dd nguyén ly:
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1 2
e o o Py ®
T 3 M5
® :0 :o ;CD L J_. KD PTl#
100 —lesfw
KC — — — L I— —KD KD RT
R B o AT }
PT: Y YPT2 To 13 2 6 |

Hwﬁgm ;
ORG

3.4.2. Khéi quat:

Giira truyén dong chinh va truyen do u tron cua nhitng may
I6n va may nang thi yéu cau lién dong pha orn nghia 13 bom dau phai
van hanh trudc, khi du ap lyc thi role ap A dong lai, luc d6 méi chay

duoc truyén dong chinh. Néu vi mo do hé théng dau khong hoat dong
duoc, thi truyén dong chinh phai ng A
Nhung dé d¢ cho dao khonig,camvao chi tiét gia cong can phai cho truyén
dong chinh tiep tuc lam thémgl khoang'thoi gian nira nho role thoi gian.
~Tom lai: truyén dong phai chay sau, ngirng sau bom dau 1 thoi gian
ngan nira nho role R e thei gian RB.
3.4.3.Van ha

* Chay @6ng coehinh: Sau khi dong co bom dau d& déng vao lugi mét thoi
gian, ap luc dau tangflén du yéu cau thi tiép diém 5-7 cua role ap luc( kiéu 16 x0)
dau RA kin. R ng gian RT duoc tiép dién ( mach 1-3-5-7 cuén RT-2) tiép
diém thuong mé 15-17 cua nd dong lai chuan bi mg may truyén dong chinh, déng
thoi tiép diém 9-11 ma ra cit dién role thai gian RB. Lic nay cé thé an M, dé

khoi dong tir KC tac dong ( mach 1-13-15-17-19-cuon KC-6-2). bong dong co
chinh vao ludi lam viéc.

* Ngung may tw dong: Néu su ¢6 thi khai dong tir KD nha lam dong co
bom dau BD ngirng quay. Role trung gian RT ciing mat dién, tiép diém 15-17 mo
ra nhung khoi dong tir KC van dong ( mach 1-13-17-19-cuon KC-6-2) nho d6
d6ng co chinh BC van tiép tuc quay.

Sau khi RT nha, tiép diém 9-11 dong lai, role thoi gian RB duogc dong dién(
mach 1-9-11-cudon RB-2) mét thoi gian sau tiép diém cua nd (17-19) mo ra cit
dién vao khai dong tir KC, 1am dong co chinh BC bi mat dién va ngung lai sau
mét thoi gian tay diéu chinh RB.
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Chuong 4
PHAN TICH CAC MACH PIEN GIAN TIEP PIEU KHIEN PONG CO

_4.1. Phan tich so' d6 nguyén ly diéu khién dgng co bang phueng phap doi
noi sao/tam giac

4.1.1. Mach mé may Y/A dung Timer c6 cung dién ap dinh mirc véi khéi
dong tur:
PL P2 P3

PT C D PT
A |B |C
PC — A
Z |X Y
L
* Van hanh:

+ Khoi dong: Sau khi dong cau dao CD ta 4n vao M cudn dsdy K va Y ¢
dién tac dong (mach 1-3-5-K-4-2 va 1-3-5-7-Y-6-4-2) dé dong cac tiép diém
chinh cua mach dong luc la K va Y lai, dong co khoi déong theo hinh Y lac nay
role thoi gian PB ciing c6 dién ( mach 1-3-5-PB-4-2) va tat ca déu duoc duy tri
bing tiép diém 3-5.

+ Sau mot thai gian duy tri can thiét dé toc d6 dong co dat xap xi dinh mac thi
tiép diém thuong dong cua PB(5-7) mé ra dé cat khai dong tir Y, tiép diém hinh
sa0 & mach stato nha ra, tiép tuc tiép diém thuong ma, dong cham 3-9 cua PB
dong lai dé cap dién cho khoi dong tir tam giac(A) tac dong (mach 1-3-9-8-4-2)
tiép diém chinh dong lai dong co l1am viéc ¢ ché do nay.
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+ Hai tiép diém phu lién dong 6-4 va 8-4 cua Y va A & mach khong ché co téc
dung dam bao an toan, tranh su co6 tac dong nham cung mot lic gay ra ngan mach.
4.1.2. Mach mé may Y/A dung nat an:

P. Py Ps

]|

*  Nguyén ly ¢éc: Khi 4n My khoi dong tr Y va khoi dong tir K 1am
viéc, dong co lamwvidE ¢ ché do Y.Sau khoang 3 dén 5 gidy 4n nit OFFy khoi
dong tir Y ngiing lamgviée,nhung toc 6 dong co van con quay va khai dong tir K
van lam viéc nhg tidp diém duy tri K, 4n lién MA  khai dong tir A 1am viéc va
dong co lamviéc ¢ ché dd A va dong co 1am viéc & ché do nay.

- Hai tiép diém gay chéo tranh hai khai dong tir Y va A 1am viéc cling mot
luc.

Mubn dong co 1am viéc & ché do A thi phai 4n My truéc. Néu 4n MA
trude thi khéng lam viéc duoc.
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4.1.3. Mach mé may Y/A dung Timer khong cung dién ap dinh mic veéi
khéi dong tir

P, P, P, P P, P,

o o o o o o o o o

o, 0,0 o, 0, 0 o, 0,0
ﬁ% C CD ﬁ%ﬁ CDﬁ%
— — — K — — =K — = =K

'_I
'_I
'_I
2
.
—
]

P C P P P OP
K>
NG = G
4.2. Phan tich so dd ly diéu khién dong co biang phwong phap

ding may tw bién ap,.cudn khang va R
421 Tud dong co 1ong soc bang R-L hoic may bién &p
tw ngau
®
OFF O RN
e T,
cc L
— — ~K A
PTC D) a
i e —
8
AlB)C HK
L L I
pC - - =2
7 X Y
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Khi m& méay dong co 16ng séc thdng thuong dong dién khoi dong vot 1én tir 5
dén 7 lan dong dién dinh muec, doi véi dong co ¢6 cong suat Ic’)rr) ma duong day tai
dién hoac tram may bieén ap nho thi dong dién s& giam xuong nhieu lam anh
huong dén céc thiét bi dién khac chung duong day .

Nhu vy dé giam dong dién mé may, ta c6 thé déu stato qua dién tro phu,
qua qua dién khang hodc qua may bien ap tu ngau. M& may qua may bien ap tu
ngau la tot nhat vi:

Phuong phap nay giam duoc dong dién m¢ may ma momen m¢o may

giam it hon cac truong hop khac. N6 duoc ap dung tro truyén dong co
momen quan tinh 1én, sau d6 dén phuong phap mé ma khang qua dién
tré phu.

2. So do nguyén ly:

<&
RN
o

L
O K

IRt

B

— 5

*Van hanh:
~ Dong cau dao CD rdi an niit ON, khai dong tir Ky c6 dién, s& dong cac
tiep diem chinh & mach dong luc dé dong co khai dong qua bién ap tu ngau hoac
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(L,R) tiép diém duy tri Ky dong lai. Role thoi gian ¢6 dién, sau thoi gian duy tri
nhat dinh tiép diém role thoi gian dong lai Cap dién cho K, c6 di¢n lam viéc va
tiép diém thuong dong K, mé ra ngit may bién &p tu ngiu ra, va déng tiép diém
dong luc K, lai, dua dién ba pha truc tiép vao dong co, qua trinh mé may két
thuc.

4.2.2. Mach bio vé dong co 3 pha mat pha:

Khi d6ng co 3 pha dang van hanh, dot nhién bi mat mot pha, dong co van
lam viéc binh thuong nhung cuong do dong dién trong hai pha con lai tang vot Ién
kha cao. Neu bo bao vé qua tai tac dong cham s& lam chay dong co, dé bao vé tich
cuc dong co khi van hanh bi mat pha ta c6 thé mac mach sau:

1. So dd nguyén ly:

P, P, Ps q

o Z

2. nh:
theo hinh v&, role phu dugc mic vao giira 2 diém trung tinh gia N’ va day trung
tinh N. Do 3 tu dién ndi hinh Y, nén diém trung tinh gia N’ c6 dién a4p 0" bang véi
dién ap 0" caa day trung tinh N. Vi vay, khi 4n nat ON cho dong co van hanh, do
dién 4p giira hai diém N va N’ bang 0, nén role phu R khong hoat dong, tiép diém
thuong dong R van dong mach nhu 1Gc ban dau.
Trong trudng hop 1 trong 3 pha bi mét pha,do su mét can bang trong mach
3 ty dién dau Y. Nén bay gio tai diém N’ xuat hi¢n dién ap khoang 15v nén role
phu R hoat dong Cat tlep diém R hé mach, tac dong lam cuon day K mat dién
ngung lam viéc, cit ngudn cung cap cho dong co.

4.3. Mic mach dao chiéu quay dong co 1 pha dung khéi dong tir
4.3.1. Mach dién bao vé va mé may dong co:
1. So' dd nguyén ly:
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4
o
T
E
oy

2
|

PT, PT,

bay la cach mo mj
ho bién ¢ cac dong co c6 cdng suat thap va
i dé bao vé sy co ngan mach, Role nhiét bao vé

iép, dong co 1dng soc. Dong dién m& may cao
p

trung binh.Mach di
gua tai dong c.

diém dong luc K lai cap dién cho dong co lam viéc, mach luon lam viéc nho tiép
diem duy tri K. Muon dung dong co ta an nut OFF cat dién qua cuon hut K ngung
lam viéc mo cac tiep dieém dong luc K ra dong co ngung lam viéc.
4.3.2. Mach dao chiéu quay déng co mdt dung khéi déng tir:
1. So @6 nguyén ly:
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2. Van hanh:

An nat My khoi dong tir T 1am viéc cip ngudn cho dong co 1am viéc theo
chiéu thuan. Ldc nay theo hinh v& thi day pha ( P ) néi véi dau day sé 5va s6 1
ctiia dong co con day trung tinh ndi véi dau sé 4 va sé 6 cua cua dong co.

Muén cho dong co quay ngugc ta an nat Dt ldc nay khai dong tr T mat dién
ngung Iam viéc. Ta an ndt My thi khai dong tir N c6 dién lam viéc cap ngudn cho
dong co quay ngugc vi lGc nay theo h|nh v¢ thi day trung tinh N ndi voi dau day
50 4 va sb 5 cua dong co con day pha P ndi véi dau day s6 6 va s6 1 do dau day de
sb 6 chuyén sang chum v&i s6 1 nén dong co ddi chiéu. Mudn dirng dong co ta an
nut Dt hoac Dy .
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