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Khoa hoc va cong ngh¢ ngay cang phét trién trén thé€ gi6i. Chiing ta cén
cung cip khoa hoc cong nghé cho cong nhan tré, nhitng ngudi mong mudn dugc
hoc tap va nghién cdu dé tiép tuc su nghiép phét trién nén cong nghiép Viet
Nam.

D¢ ddp tng nhu cdu trén, Dy 4n “Tang cuong Khé nang Pao tao Cong
nhan ky thuat tai Truong Cao dang Cong nghiép Ha Noi” d3 dugce thanh lap
va bat ddu hoat dong tir ngay 1 thang 4 nam 2000 theo thoi thuan hop tdc k¥
thuat gitra hai chinh phu Viét Nam va Nhat Ban. Day la du 4n hop tdc k¥ thuat vé
day nghe trén 3 linh vurc: Gia cong kim loai tim, diéu khién dién va gia cong co
khi.

Cuén gido trinh “BAO DUGNG PHAN BIEN MAY CONG CU” dua ra cic
kién thic co ban vé bao dudng phédn dién mdy céng cu diing lam tai liéu tham
khéo trong qua trinh gidng day cho cdc trudng day nghé, cac k§ thuat vien, cong
nhan trong cdc to sira chita & cdc nha mdy... Cudn gido trinh ndy dugc hoan
thanh do tap thé (dGi tdc phia Viét Nam) gido vién Ban didu khién dién va dugc
su gitip d& clia ngai Yoshimasa KOSAKA chuyén gia Nhat Ban.

Chiing t6i hy vong cudn gido trinh nay s& duge st dung hitu ich trong viéc
phdt trién kha nang nghé clia hoc vién tai moi trudmg 1am viéc cong nghiép dich
thuc.

Mic du cdc tdc gia dd ¢6 nhiéu c6 ging trong qud trinh bién soan, song
cudn sach nay vén con c6 nhiing sai s6t, xin hoan nghénh moi sy gép ¥ cia
ban doc. Cic y kién déng gép xin gi vé Ban diéu khién dién du 4n JICA -
HIC, Truong Cao dang Cong nghiép Ha Noi

Thdang 6 nam 2002
Du an JICA-HIC

BAN DIEU KHIEN PIEN
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BAN PIEU KHIEN DIEN BAO DUGNG PHAN PIEN MAY CONG cU

KIEN THUC CO BAN BAO DUONG MAY
( BAO DUONG PHAN DPIEN )

CHUONG 1

BAO DUGNG MAY

L.1. GIOI THIEU

Nhiing nam gén day, quy mo vé mdy moc va thi€t bi cho mot ngudi cong
nhan trong nha mdy phai van hanh dang ngay cang gia tang. Vi tinh hinh nay,
ho phai ty ddnh gid vé nhiing thdi do thisu y thifc tréach nhiém ctia minh dang tén
tai nhu : “Hong héc ctia mdy mée thi khong thé tranh khoi”, “Mdy cla toi ty
nhién bi héng”, hay 13 “Toi chi | ngudi sit dung, con héng hée di cé thg stra
mdy r6i”. Nham thay déi quan diém Iech lac d6 viec trau déi ¥ thic trach nhiém
d¢ ngudi cong nhan tu nhan thiy rang: "M4dy cla t6i 13 trich nhiém cua t6i" 1a

rat cdn thiet. Dua trén quan diém nay, doi hoi ngudi cong nhan phai:
- C6 kha nang kiém tra cdc may méc va thiet bi ma ho dam nhiém

- (6 khd nang xr 1y nhing sy ¢6 nho nhu thay thé cdc phu ting ma
khong cin trg gidp

- €6 kha nang dua ra nhitng thong tin chinh xéc cho cic thg bao dudng
khi ¢6 nhiing hong hée ma khong tu giai quyét dugc.

Cac mdy méc va thiet bi khong phai tu nhién hong héc. Thuong ¢6 nhitng
dau hiéu bdo trude. Ngudi sir dung mdy mée va thiét bi can luu ¥ dén nhing dau
hiéu do.

Dudi day 1a cude hoi thoai gitta phong san xuat va phong bao dudng khi
co su ¢O cua may moc.

Phong san xuat A: * Cdi mdy nay lai hong réi. Goi thg bao dudng dén'”

(Su ¢6 ndy xdy ra thuong xuyén khi thay dau vao hop s6)

Bdao dudng mdy:  “Viéc nay thg dién bio dudng s& xir Iy vi dong co
khong chuyén dong”
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Bio dudng phan dién : “Role nhiét dang hoat dong. Ban ¢6 1am gi dé€ dong
co qua tai khong?”

Phong san xuat A: “Toi nghi toi khong lam gi dac biét ca”

Bio dudng phin dién : “Tai chi kiém tra dong co vi thdy ndi n6 hay hong.
Nhung t6i nghi dong co khong ¢é su ¢6 gl bai vi né chay rat ém. Cho nén hdy
goi thg bao dudng may kiém tra lai ldn nita xem sao”

Bio dudng mdy: “Toi nhan thay khong ¢ su ¢6 vé phan co va ca dong co
ciing khong phai bi qud tai. Anh dang lam gi khi su ¢6 ddu tién xdy ra?”

Cudc ban luan niy chita dung nhicu van deé.

- Téi khong hiéu gi vé dién bdi vi toi chi 1a tho bao dudng may

- Phong san xudt thong bio cho phong bao dudng hong héc nhung

khong dua ra chi tiét cu thé clia sy viéc tai giai doan dau khi sy c6 xay

ra lan dau tién.

Néu phong san xudt ¢6 nhitng kién thitc mé rong vé linh vyc nay thi ho da
c6 thé tu gidi quyét nhitng van dé do, hiéu qui san xudt s& dugc tang cuong.
Nhimg kién thitc va tay nghé cia ho trd nén rat hitu ich khi ngudi thg bao dudng
nghi viéc.

Cudn séch niy bao géom tr kién thitc co ban ABC dén kién thic ky thuat
vé dién ma rdt can thiét cho nhitng ngudi chiu trich nhiém vé thiet ke va ché tao,
dac biét chi ¥ dén nhitng van dé co ban cia hé thong dién trong cac diéu kién
san xudt. Ching toi hy vong ban doc s& tim thdy nhiéu dieu bé ich trong cudn

sach nay.

Muc dich cta chuong trinh nhdm gitip céc thg van hanh ¢é thé hoc héi cdch
sir dung bo kiém tra, cach tao ra nhimg phuong thiic kiém tra don gian, va dat duogc
nhimg k¥ ning stra chita may mdc, thiét bi khi ¢6 nhiing su cé nho xay ra bat ngo.
Vi du, & chuong 4, mot role kiéu piitong vai que thir 100V duge st dung dic biét
thay cho role 24V AC ma c6 thé 1a t6t hon khi st dung ti¥ di€m an toan t6i pham vi
khong an toan (bi dién giat). Loai role nay dé dang tao ra diéu kién hoat dong khi
ddy que thit bang tay. Do dé, viéc tién hanh cac phép do trong céc diéu kién dé cho

phép ngudi van hanh hiéu rd diéu kién cta timg mach dién.
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Céc tuyen diéu khién trong mach didu khién dugc chi ra 1a L oval, ba,
[a mot con s6 tuy ¥y twong tu nhu d6 thi tudn tu ctia dong co cdm tng 3 pha &
chuong 6. Trong thuc hanh mach diéu khién, dién ap 100V AC s& dugc st dy -
dé hi€u duge cde didu kién hoat dong cua role boi vi thuc chat dign ap 200V A
duge sir dung trong cdc nha méy 1a nguy hiém v6i nhiing ngudi méi bit dau vin
hanh mdy. Do dé, cdc diéu phong ngira an toan nén duge tudn tha khi dien 4p
200V AC duge str dung trong thuc tién,

Néu thoi gian cho phép, bai thuc hanh vé mach diéu khién bao gom role
24V AC hoat dong v6i mach dién chinh 200V AC can duoc gidi thiéu cho hoc

vién dé ho higu mach dién mot cach dé dang hon.

Khi cdc dung cu duge néu trong cuén sich gido khoa nay khong duoe
chuan bi ddy du trong cdc buéi thuc hanh, thi mong ring nén cung cip ddy di

cac dung cu phu hop nhat va cic biéu dé mach trong.

Nhur da trinh bay & trén, chuong trinh niy duoc bién soan cho nhiing ngudi
van hanh lTuon gan véi viéc sén xuat cdc mdy méc, thiét bi, va cho nhiing ngudi
md&i bat ddu ddm nhi¢m viéc bio dudng phén dien,

Cdc mach dién duge sir dung trong chuong trinh nay déu can ci vao tiéu
chudn cong nghiép Nhat Ban (JIS). Céc tieu chuin do Hiép hoi nhitng nha san
xuft thiét bi dién cta Nhat Ban (JEMA) va Hi¢p héi cong nghiép thiét bi diéu
khién dién Nihon (NECA) dua ra cung duge sir dung khi can thiét. Hau hét céc
tiéu chuan nay déu theo cdc tiéu chudn quéc t€ (Té chie qudc t€ vé titu chufn
hod: ISO) nhung cé mét vai tiéu chudn khong tuan thi theo. Quyét dinh dé ¢c6
hra chon nhitng tiéu chuén nay hay khong déu phii thuoc vao ban vi moéi nude ¢
cdc dieu kién khidc nhau(Nhu tieu chudn JIS C - 0301 dugc thay doi thanh tiéu
chuan JIS C - 0617 vao nam 1999. Tiéu chudn JIS C -0401 cho céc biéu d6 néi
day cua diéu khién tudn tyu ciing dugc thay déi thanh tiéu chuin JIS C - 1082).

1.2. NHUNG THUAT NGU CHINH VE BAO DUONG
Mot s6 thuat ngif co ban trong bao dudng méy dugc giai thich dudi day:
1.2.1. Sy c6 may

Co 2 dang su ¢O mdy:
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1/ Dang su c6 lam ngimg ngay chiic nang hoat dong (vi du: Truc khong
chuyén dong... Dang su ¢d bét ngo).

2/ Dang su ¢6 1am suy yéu chic ning hoat dong (vi du: Pén phéit huynh
quang phat sang kém do béng gia... Dang su ¢ theo thoi gian).
1.2.2. Bao duong

Bao dudng thuc chat 1a 1am cho may maéce thiét bi hoat dong mot cach binh
thudng hay néi cach khic 1a bdo dudng vdi chi phi thdp nhat dé cho may moc
hoat dong tot, hét cong suat tir khi 1ap rap cho dén khi hét thon gian sir dung.

1.2.3. Bao dudng san xuat
Bao dudng san xudt 1a hoat dong 1am tang hiéu qua kinh t€ va nang suat
cua mdy maoc, thiét bi trong sudt qua trinh lam viéc.
1.2.4. Bao duong phong ngira
Bao dudng phong ngira 1a viéc han ché khong cho mdy mdc, thiét bi bi hong,
dong thoi phét hién duge mic do hong va Khoi phuc lai vE trang thai ban dau,
C6 hai loai bao dudng:
- Bdo dudng theo thoi gian: Kiém tra va sira chita mdy méc theo dinh kY.
- Bdo dutng theo diéu kién: Kiém tra va stra chita khi mdy mac, thiét bi
dén moét muc do dicu kién nao do cdn phai kiém tra va stra chita.

Loai bao dudng nay dugc dp dung cho nhilng may mée bi hong nang ¢6é

thé thiét hai nhiéu vé kinh t&€ hodc din t&i c4c tai nan nghiém trong.
1.2.5. Bao dudng hong hoc

Bao dudng hong hée 1a cong viée sua chita ngay sau khi mdy méc va thiét
bi ¢6 sy ¢6 va ngimg hoat dong. Kiéu bao duding nay duge 4p dung cho cac may
mde thi€t bi khi bi hong khong gay thiét hai 16n vé kinh t&€. Hau hét cac nha mdy
déu 4p dung hai loai hinh bao dudng (bao dudng phong ngira va bao dudng hong
héc), mac di viée dp dung bao dufng phong ngira hay bao duéng hong héc phu

thudc vao yé€u to kinh t€ va nhan su clia méi nha may.
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1.2.6. Bao duong cai tién

Bao dudng cai tién 1a cong viéc sita chifa nhitng may bi hong dé né hoat dong
binh thuong khong bi hong 14p lai (nang cao do an toan va tinh trang hoat dong
6n dinh clia mdy).

Bang 1-1: C4c loai bdo dudng

Bio dudng phong ngira duoc dp dung
cho thi€t bi ma trong d6 viec kiém tra
dugc ti€n hanh true khi hong héc cia
né xdy ra cé thé gay thiét hai vé kinh t&

Bao dudng
phong ngira

(1)Viéc ki€m tra dinh ky nhén ra tinh trang ma ¢6 thé din 16i
viéc ngimg sin xuat hoac khong mang lai higu qua

(2) Bao duting dé bién ddi tinh trang d6 sang mot trang thai
— mdi diéu chinh va khoi phyc lai thiét bj vé trang thdi ban dau.

Bao dutng hong hée dugc dp dung cho
thi€t bi ma trong d6 viéc kiém tra dugc
- . tien hanh trude khi héng héc chia né xay
Bio duding Bao dudng ra c6 thé gay thiét hai 16n vé kinh t&

SAN Xuat hong héc

Co hic , Phuong phap cia bao dudng nay 12 sita chita thiét bi sau khi bi
Ok,lé;;i qua hong din dén ngimg hoat dong va c6 nhitng thiét hat nghiém
I e trong vé kinh t&

Bio dudng
cal tién

...Cii tién cilu tao cha thiét bi...

(1) Cai tién d€ giam t61 da mifc 46 sai hong cha thiét bi
(2) Nang cao viée bao dudng, kiém tra va sira chita theo dinh ky

- - ... 1ap k& hoach phong ngira bio duéng
Phong ngira ctia thiét bi mdi...
bao dudng

Khi mua thi€t bi méi, hay lua chon san phidm cé do bén khé bi
hong va dé bao dudng
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1.2.7. Phong ngira bao duong

Phong ngira bao dudmng 1a hoat dong ché tao mdy méc qua viéc xem x€t
kha nang van hanh, kha nang duy tri va mic do an toan clia mdy tir quy trinh
thiét ké.

1.3. LAP KE HOACH BAO DUONG

Dé duy tri hoat dong cha mdy méc mot cidch cd hidu qud, viéc lap ké
hoach bao dudng ia rat can thiét. Viéc xem xét ¢cdc phuong phdp bao dudng sau
khi nhitng héong héc xay ra doi hoi mot thoi gian dai cho c¢ong viéc sita chita.
Tém lai, phong ngira bao dudng 1a muc dich cudi cung.

Moi vén dé bao dudng phai dugc xu 1y ngay tai bat ky thoi gian nao. Do
d6, cdc k€ hoach dudi day phai duoc nghién ciiu cu thé:

@ Thoi gian bao dudng

@Chuong trinh bao dudng

@ Nhan luc cho viéc bao dudng

@ Nguyén liéu bao dudng

® K& hoach cai tién phuong phap bao dudng

® Cic ké hoach khac

Cong viéc bao dudng thuong xuyén ddi hoi nhiéu kinh nghiém va trinh do
tay nghé k¥ thuit cao. D€ c6 dugc ca trinh d¢ va kinh nghiém trong mot thoi
gian ngin doi héi phai ¢6 sy nd luc cao. Viéc nang cao chat luong trong bao
dudng 14 rat cin thiét, do d6 ngudi thg bio dudng phai luon luon duge kiém tra
vé tay nghé, giip ho hiéu dugc vé hé thong, thiét bi va dung cu ma ho phai st
dung, hay duoc dao tao dudi su hudng din cla nhing ngudi cé nhiéu kinh
nghiém.
1.4. VAT LIEU BAO DUONG

Viéc bdo dudng nhiéu Joai mdy mdéc va thi€t bi cdn nhiéu nhéan luc va
cong sic nghién ciiu, Pac biét ddi vdi cdac hé thong ¢6 quy mo 16n. Vat licu va

phu ting thay th€ cdn cho viéc bdo dudng nén duoc bao quan trong diéu kién
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lam vigc Ot tai mot vi tri nhét dinh d€ bat ky ngudi thg bao dudng nao ciing c6
thé xir Iy duge nhimg ric 16i trong trudng hop khdn cép.
1.5. THIET BI CAN THIET CHO VIEC BAO DUGNG

Viéc bao dudng cin mot s& dung cu va thiét bi kiém tra. Chiing nén duge
cit & mot noi ¢6 dinh nhu trén cdc gia dé dung cu. Bang 1-2 13 danh muc céc
thiét bi can ihiét thuong xuyén.

Bang 1-2: Thiét bi dung trong bao dudng

Céc loai @ Ddng ho thir @ Péng hé do Omet dién tir

dong hd | @ DPong hé do dong - dién dp @ Thiét bi dién 4p két hop
do

© M4y hién séng ® Mady ghi véi biit
@ Nhiét ké - Mdy do do 4m May kiém tra
Dungecu | & Mg han @ Tudc no vit, kim, kep
@ C4c phu ting cua role, cong tic, dén bio...
Phu tung p ' & i & .
@ Cic linh kién (card) can dung cua PLC
® Day dién, 6¢ vit, nit bim
Bai tdp

Bai 1-1: Cau duéi day ¢6 dung khong?

Bao dudng san xudt 1a qua trinh bdo dudng c6 higu qua kinh t& nhat nang
cao nang sudt thiét bi. Cdc phuong phdp ddi v6i ki€u bao dudng nay 1a bao
dudng phong ngira, bao dudng héng hée, bao dudng cai ti€n va phong ngira bao
dudng.

Bai 1-2: Cach gidi thich nao vé cdc thuat ngit vé béo dudng duéi day 12 ding?

a/ Bdo dudng hong héc 1a bao dudng thém vio sau khi viéc sira chifa vira

duoc hoan thanh.

b/ Kha nang duy tri 1a mitc do hay déc tinh dé chi ra sy 6n dinh hoat dong
cua mdy méc hay céc bo phan co khi theo thdi gian. Néi cdch khdc, dic tinh cha

né la mitc do hong héc thap.
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¢/ Phan tich xu huéng la phuong phdp quéan 1y dé ghi lai dugc cédc thong
tin co ban v&€ mdy va thiét bi trong thoi gian da qua, phan tich tinh trang hién tai

cua chiing va danh gid di¢u kién ti€p theo cua mdy va thiét bi.

d/ Bao duding theo thoi gian 1a mét bién phap ma thdi gian dé thuc hién

bao dudng duge xdc dinh con phu thude vao diéu kién clia may.
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CHUONG 2

NHUNG KHAI NIEM CO BAN VE NGUON DIEN

2.1. CAC DANG NGUON PIEN
2.1.1. Dong dién mét chiéu va dong dién xoay chiéu

(1) Dong dién mét chieu (DC) (Hinh 2-1 (a))

La dong dién ¢ chiéu khéng thay d6i khi cudng do dong dién thay déi

a) Pin

b) Nguén dién mét chiéu DC

Nguon di¢n mot chi€u dugc bign déi tir ngudn dien xoay chiéu. Thong thudng
ngudn dién mot chicu 24V duge stt dung cho mach diéu khién. Dién ap nay an

toan cho con ngudi trong qua trinh s dung va sira chita.

+O
(a) Gid tri c6 dinh E] Tai

-0

Gid tri cuc dai
Gid tri hiéu dung

WNEA T

-

\ o

lchu ky
Ichu kv
Y Tai
( ) (' AUt O
c VRV,
_ i
i\ ; o

Hinh 2-1: Cic loai nguén dié%}cung cip cho phu tai

(2) Dong dién xoay chiéu (AC)

La dong dién ¢6 chiéu v tri s6 bién déi theo thdi gian
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a/ Dong dién xoay chieu mét pha (Hinh 2-1 (b))

Dién 4ap ti€p dat 100V (an toan hon dién 4p 200V) thudng duge sir dung cho
cdc ho gia dinh & Nhat Ban. Néu dién dp vuot qud 160V thi mic do tr vong do bi
dién giat cao hon.

b/ Dong dién xoay chiéu 3 pha (Hinh 2-1 (c))

La dong dién xoay chic¢u gém 3 b day ¢é cung tan s6, cudng do va déu ¢d
dang hinh sin nhung léch pha nhau 120° di¢n trong khong gian. N6 thuong duge
st dung & cdc xudng, nha may san xudt va nhiing noi ¢an tiéu thu dién nang ion.
Mach ba pha ¢6 vu diém chi can ba day c6 thé truyén tdi nang lugng bing nang
lugng ciua 3 mach mot pha (sdu day). Hon nita, dién ap ti€p dat 200V sé€ dem lai
hiéu qua kinh t& (Khi cong suat khong déi, néu dién 4p cao hon thi dong dién sé
giam do d6 cdp dan dién s& nho di).

2.1.2. Pién ap, dong dién, dién tro

Mach dién chi ra & hinh 2-2 (a) duce so sanh véi mach miée 6 hinh 2-2(b). Mach nuéc
chay manh khi 4p sudt nudc tang. 6ng nude dai hon va nho hon s€ dem lai luong
nudc it. O mach dién su can trd dong dién goi 1a dien trd. Gid tri dién tr& phu
thuoc vao do dai, tigt dién clia vat dan. Khai niém nay dugc thé hién bang cong
thirc sau:

R=p—
0y

Trong dé: R 1a gid tri dién & (Q);
{ 1a chieu dai day dan (cm);
s 12 tiét dién day dan{cm?);
o la dién trg sudt.
DPon vi do dién 4p, dong dién va dién tré 12 V (von), A (ampe), va 2 (0m).
Boi 6, udc s6 cho cdc dai luong trén : x10% goi 13 k (kilo), x10° goi 14 M (mega),
x107 goi la m (mili), x10° goi Ia p (micro).
Cong thirc dudi day chi ra méi quan hé gifta dong dién, dién 4p va dién
trd. N6 duoc goi 1a dinh luat 6m.
U=RxI

10
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Dién 4p = dién tro x dong dién

Coéng tic = = | Cong tic

- Tl
| . [Van (cong tac, dién trg)
_\Jguén
th[[l ._ '

—\) T
(d) Mc_lCh dién (b) Mach nuéc o

A

Hinh 2-2: Quan hé gifta dién dp, dong dién, dién trd va
mach nudc

(Cdu hoi 1)

Trong mach dién & Hinh 2-3, tai
sao dén nho lai sang duoc?
Véi dicu kién cdc pin kho 12 pin mdi
va dén nho la béng dén tron 1,5V,

Hinh 2-3: Dong dién

(Cdiu hoi 2)

bay la mot role 24V DC dién tré cudn day 1a 600 Q. Khi dat vao dién 4p
24V DC , dong dién di qua cudn day la bao nhiéu?

(Cdu hoi 3)

Khi cho 5V DC vao role mét chiéu, s& ¢6 dong dién 25mA di qua. Hoi
dién trd cuia cudn day la bao nhieu?

(Cdu hoi 4)

Theo tieu chudn k§ thuat thi€t bi dién cho thay dién trd cich dién cho viec
di day no1 that cia gia dinh t6i thicu 12 0,1 MQ hoic 16n hon. Khi dién dp 1a
100V, cuong do dong dién do t6i da 1a bao nhiéu?

11
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2.1.3. Cach mac cac dién tro

Nhu da giai thich trong vi du mach nudc (Hinh 2-2), dng nude dai hon
dong nudc chay kém di

— dién trd tang lén.

M6i quan hé nay goi 1a cdc dién tré mac néi tiép vdi nhau. Khi mot dién
trg duge goi 1a R, va mot dién trd khdc 1a R, mac ndi ti€p vSi nhau thi tdng dién
trd trong mach R duoc tinh bang cong thiic:

R =R, + R,...... cic dién tr6 mic ndi tiép

Khi mach nudc méc song song, dong nudc tang lén

— dién tr& gidm xudng.

Khi mot dién trd duge goi la R, va mot dién tré khdc [a R, méc song song
v6i nhau thi tong dién trd trong mach R dugc tinh theo cong thitc sau:

R, xR, .
R= _ . .....C4c dién tr& mac song song

R, +R,

(Cdu hoi 5)
Hai dién tr¢ 10 kQ va 15 kQ

dugc miac ndi ti€p véi nhau, ngudn

cung cdp 1a 100V ¢6 dong dién chay | E ; | j '

qua. Hoi dién dp la bao nhiéu? (Hinh Vi @ o @ o
2-4) et} i)
(B6 sung) Trong vi du ndy su khac r/

nhau gitta V, va V, dugc goi 1a dién AN

10k£} 15k
ap sut do hat dién tr6 10 kQ va 15 kQ ~
gay ra. Dién 4p sut xay ra khi ¢6 dong 1\,
dang di qua.

Hinh 2-4: Sut dién ap

2.1.4. Méi quan hé giita cong suat, dién ap va dong dién

Trong linh vyc dién, dong dién ¢6 nhiéu tic dung: Diing dé thip sdng dén,
diing dé chay dong co dién.v.v... “Watt” W 1a don vi do cong suat. Vi du: mot
dong co dién ghi 200V va 1kW (khoang 1,3 Hp) nghia la dién dp quy dinh cua
dong co 1a 200V va 1 kW la cudng do cong viéc do truc dong co phat ra.

12
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(1 Hp (sttc ngua) = 0,75 kW)
Cong sudt 1a cudng d¢ cong duge thuc hién trong mot don vi thoi gian va
duge thé hién bang cong thic dudi day:
(1) Mach mot chiéu
P=UxI=IFxR
Trong d6 : P la cong suit (W);
U 1a dién dp (V);
I la dong dién (A);
(2) Mach dién xoay chiéu
Dong dién xoay chiéu cé mot tdn s¢ dac biét ma dong dién mot chiéu
khong c6. Néi cach khic, tai ctia dong xoay chiéu néi chung bao him cdc hé s6
doi 1ap do cdc dién trd, cuon day va cdc tu dién gay ra. Dién chay qua céc ty dé
dang hon qua céc cuén day. Hién tugng nay gay nén dong dién va dién dp léch |
pha v6i nhau. Su khdc nhau nay duge thé hién bang 8. Géc clia su khdc nhau dé
126 va 8 duge got la géc chia hé s6 cong sudt, cose duge goi 1a hé s6 cong sudt.

* Cong sudt mach dién xoay chiéu mét pha
P=Ulcosep
Trong d6: P la cong sudt (W);
U la dién ap (V)
I'la dong dién (A);
cose 1a hé s6 cong suat ( DSi vdi dong co khong déng bo 3
pha thi cose =0,7 - 0,8)
*Cong sudt mach dién xoay chiéu ba pha

P =3 Ul cosp
Bi€u thic ndy cho thay néu dién 4p khong déi, dong dién tang thi cong

suat s& tang.

( Cau hoi 6)

Tim gia tri dong di¢n di qua thiét bi toa nhiét biét dién 4p dinh mic cla
phu tai 12 100 V xoay chiéu, cong sudt 2kW (cosp = 1)

(Cdu hoi 7)

Tim gid tri dong dién cta dong co dién xoay chiéu biét dién 4p dinh mitc

la 100V va cong sudt 1a 2kW (cosp = 0,8)

13
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2.1.5. Dong dién cho phép cna day dan

Dong dién anh huong dén day dan. Day dan sé phat néng khi ¢6 dong dién
chay qua. Gid tri calor tang ty 1¢ v6i binh phuong cua dong dién. Trong qui trinh
stt dung néu cho dong dién 16n di qua day dan ¢6 tiét dién nhod qua tri s6 cho
phép thi day dan s& bi phdt néng va c6 thé bi chdy day. Bang 2-1 va bang 2-2 ¢6
néu ra mat do dong dién cho phép doi véi tiét dién cla day dan.

(Tham khao) Nang lugng dién:

Tai cia dong dién duoc goi 12 nang lugng dién. Cong thitic dudi day néu lén moi
quan hé gifta nang lugng dién, céng suit va thoi gian cung cdp nang lugng

W=Pxt
Niang lugng dién W (Wh (Watt — gid))
Cong suat : P (W (Wattage))
Gi¥ cung cap nang lugng: t (h (gid))
Gi4 tri Calor = 860 x Nang lugng
Q =860 x W
=860 x VxIxt
=80 x*xRxt
Gia tri Calor : Q (cal (calor))

14
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Bang 2-1 : Dong cho phép d6i véi day dan duoc céch dien

o 2o | SO 10i day/ | Don
Phan loai day et dien dut k’yh h ; Chiy | JIS
dan danh dinh uong Kinfh| - cho
cho phép | phép
Day dan 600V | Day 0.9 7/0,4 17 Day diéu  |[C3307|
pmeeehdien el 05 | 7045 | 19| khién duoe di
vinyl (chu y&u '
dung cho di day 2 7/0,6 27 day & bén
cac thiét bi dién 3.5 7/0.8 37 \:
600V hoic it neodl
h()’n) ...........................................................
Day 1 16
cung 1,2 19
[,6 27
2 35
2,6 40
Day cdch dién Day 0.75 30/0.18 *G | Day: Hep va
vinyl ding cho | cdp . < 2
cic thiét bi dien 1.25 50/0.18 | *12 |clngkho cat,
Day dan mém ' it ban
cdch dién dugc 3.5 45/032 | 35 | BHADANE
dung chi yéu diéu khién va
cho viéc di day 3.5 70/0.32 *50 ,
D cua
cdc thiét bi can
dién dp 600V
hodc it hon
Déy din 16i don | Day 0,5 20/ 0,18 4 Day: Hep va
cich dién vinyl | cédp _ . < %
(VSF), dwoc s 0,75 30/ 0,18 7 | cung kho cat
dung chi yéu 125 50/0.18 12 cdc sgi cap
cho céc thiét bi ’ ’ d6i véi robot
gia dung quy mo 2 37/0,26 17
nho 1ap dit trong
nha can dién dp 3,5 20/0,18 23
300V xoay chiéu
hoéc it hon

15
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Bang 2-2 : Dong dién cho phép d6i v6i day mém va day din dén huynh quang

Tiét dién danh dinh (mm?) 0.75 | 1.25 | 2.00 | 350 | 5.50
S6 day/duong kinh 30/.18 | 50/.18 | 37/.26 | 45/.32 | 70/.32
Hoén hop C.{ECh dﬂién qVimfln (khong cé 7 12 17 23 35
dién tro toa nhiét)
Hén hop cégh dién Yiny] (c6 dién ] 14 20 % 42
trg toa nhiét)
Hon hop cao su propylen etylen 9 15 22 29 45
Hon hop cao su silic 10 17 24 32 49

(Tham khao) Tiéu chudn day dién
YA/ Trich tir phan day cap dung dé di day dién ap thap bén ngoai bang
dién va bang diéu khién (JEM 1122- 1994).

Yéu ciu phén biét cdc loai day va phan biét mau sic vo cha day dan céch
dién dugc diung dé€ di day dién 4p thdp ma ding cho mach dién, dién 4p 600V
xoay chiéu hoic thap hon va mach dién, dién dp 750V mot chiéu hoic thap hon
& bén ngoai bang diéu khién va bang dién.

1. C4c loai day dién ‘

Theo nguyén tac day dién dugc sir dung phai 14 nhitng day dian ma tuin
thi theo tiéu chudn JIS C 3307 day cdch dién loai vinyl 600V (IV) hoic theo tiéu
chuin JIS C 3316 day cdch dién vinyl dung cho cdc thiét bi dién (KI1V)

Tiét dién day dan diung cho cdc bang diéu khién nén 13 1,25mm v tiét dién
day ding cho mach thit cap cia mdy bién ap doi véi cac dung cu do nén la 2mm,
day dan nho hon nhiing day da dé cap & trén ¢6 thé duogc st dung néu khong anh
hudng vé dong dién va sut 4p, thi viéc bao vé mach c6 thé dugc dam bao.

Céac day dan duogc st dung cho viéc phat dién ap 300V

VSF: Day mém 161 don cédch dién vinyl theo tiéu chuan JIS C 3306 (day
polyvinyl clorua)

KV: Day vinyl diing cho cdc thiét bi vién thong ...theo tiéu chudn Hiép hoi
cong nghiép ddy dién Nhat Ban JCS 246A.

16
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I1. Phan biét vé day

a/ Vo day mach dong lyc dién 4p thap nhin chung c¢6 mau vang

(mau den c6 thé duge sit dung doi véi cic day cdch dién trir truomg hop JIS

C 3307 hoiic 3316).

b/ Cic day dan ti€p dat bén ngoai cdc béng diéu khién va bang chuyén

mach cé mau xanh 14 cay.

¢/ Vo cich dién cua day dan c6 16p bao vé ...

doi véi day 161 don: mau den
doi véi day 161 d6i: mau den va mau tring

d/ V6 cla day dan ¢6 16p bao vé boc cich dién mau xdm va mau den.
wB/ Nguyén tac di day néi that
L. Phan biét day trung tinh di trong nha va day din tiép dat

Day dan (day dan cdch dién, day cap va day mém) lam day trung tinh
dung di day trong nhé phai dugc phan biét v6i cdc day din khic mau tring hay
mau xdm (Nguyén tac di day noi that 160-1).

II. Mach diéu khién ctia cong tic dién tir (nguyeén tic di day noi that: 300-7)

Mach diéu khién cia cong tic dién tir phai dugc tuan thi theo cdc quy
dinh dudi day:

(1) Mot mach dién phai duge bo tri dua trén nguyeén tic di day dién dp
thép ding cdc day dan nhu sau: Day déng c6 dudng kinh 1,6mm hoic I6n hon,
(duong kinh day 1,2mm hodc 16n hon khi dién 4p 1a 300V hay it hon va day dan
¢6 cdch dién dugce dat trong 6ng); hodc day dan cling pha nita nhom v6i dudng
kinh 2,3mm hogc 16n hon, hoic day dén cing bing nhom ¢6 dudmg kinh 2,0mm
hodc 16n hon.

(2) Mach dién khién nén dugc bdo vé bdi mot bang diéu khién, cong tic
dién tir, hay mot ciu dao chuyén déng ngat mach va dat gian véi cong tic dién ti,
dicu nay 4p dung dugce khi c6 bat ky diéu kién dudi day:

a/ Cac day dan to hon dugc ding ma khong ndm trong gid tri vé day da
qui dinh dung cho mach diéu khién.

b/ Céc cong tac dién tir, cc thiét bi diu khién (cong tic van hanh, thiét bi
cam bi€n) va toin bo mach diéu khién déu duge ldp dat trong mét mdy, mach
diéu khién dugc dat trong 6ng din kim loai.

17
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% C/Phan bié¢t mau sac trong viéc di day dung day dan cach dién vinyl dién
ap 600V.

Bang 2-3: Phan biét mau sic day trong khi di day

. Tiéu chuadn | Bdn tiéu chuin Loi
Mach dién _’
JEM méi | Ban tiéu chuan JEM cii MAS
. . Pen(nrdaymmng
Mach dong luc Pen Vang Den et
M"?‘Ch AC Vang Vang Vang bo, Vang
diéu
khién |DC vang Xanh datroi | Xanh da troi | Xanhdatoi
Mach thircap PT Vang Do bo
Mach thircap CT Vang
Mach tiép dat Xanh 14 cay Xanh ld cdy | Xanhla cay | Xanh l4 cay

Bai tap

Bai 2-1: Khoanh tron cac cau nhan xét ding

a/ Dién trd cua day dan néi chung tang 1én khi nhiét d6 tang

b/ Khi méc n6i tiép cdc dien trd 5, 7Q vi 8Q cho dién dp 100V di vio
mach, dong 6A di qua mach.

¢/ Dién trd cua day dan tang ty Ié véi do day cta day dong, khi chat luong
cha vat lidu va do dai cha day din khong thay déi.
Bai 2-2: Dong dién chinh xdc¢ ciia mach dién 13 bao nhiéu khi cau dao mach dién
bat Ién?

a/ OA 24 v DC %j % R=60
b/ 2A _ L %

12vDC N
¢/ 4A (é SW. R;=30Q
d/ 6A B
Bai 2-3: Don vi do chinh xé4c dung cho odtac :
a/ Wh c/V
b/ A d/ VA

Bai 2-4: Day 1a mot day dan nhom dai 1 km ¢6 dudng kinh Smm.Tinh gid tri
dién trd cha day nay? Biét dién trd sudt ca nhom 13 2,8 pQ.cm

a/ 0,4Q) ¢/ 2,8Q2

b/ 1,4Q) d/ 1,43Q2
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Bai 2-5: Chon cau ding n6i vé khai niém co ban ctia mot mach dién

a/ Dinh luat Om néu rang khi dua mot dién 4p vao gilta hai diém cda day
dan, ¢6 mot dong dién chay qua, va cuong do dong dién chay qua day dén thi ty
1& nghich véi dién dp gitra hai diém.

b/ “Khi dua ra va kiém tra mot mach kin ctia mot mach dién, téng suat
dién dong trong mach kin thi tuong duong véi sudt dién dong cua sut 4p”. Day
goi la “Dinh luat cia dong dién”

¢/ Nhin chung, di¢n tr& kim loai tang khi nhiét do tang, nguoc lai dién trds
cacbon, chdt long va chat cich dién gidm khi nhiét dé tang.

Bai 2-7: Cong thitc nio sai trong vi¢e tinh todn mach dién dudi day?

afnl +r(l - L)+ (I, - 1)) =0

o/l +r (I, - 1)+, =¢

d/rl, +rl,=¢

Bai 2-8: Viéc cung cdp nang luong cho mét day dan trong pham vi tir tinh tao ra
mot luc. Pinh luat nao 1a ding dé xac dinh chiéu cta lyc do:

a/ Pinh luét vin theo chiéu kim déng hd (Vian niit chai)

b/ Quy tic ban tay trai cia Fleming

¢/ Quy tic ban tay phai ctia Fleming

d/ Dinh luat cam ting dién i
2.2, PIEN GIAT VA SU AN TOAN
2.2.1. Dién giat

Khi mot ngudi vo tinh cham vao cdc thiét bi dién ma dd dién, thi s& cb
mot dong dién chay qua co thé. Ngudi dé s& bi soc, cam thdy dau dén va mat di
kha nang lam chi ban than, co thé c¢6 thé bi chdy béng hoic c¢é khi din dén tir
vong. Hi¢n tugng nay goi la “dién giat”, Pién giat phy thudc vao cudng do dong

dién va khoang thoi gian dong dién chay qua cd thé, chd khong phai 1a dién ap.
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Dudi day la su tirong quan giita cudng do dong dién chay qua co thé va tic dong
ctia nd.

Bang 2-4: Dong dién chay qua co thé con ngudi va anh hudng cla né

Dong dién Anh huéng 1én co thé con ngudi

60Hz khoang ImA | Cam thay s6c nhe (dong cam gidc nho)

7-8mA | Céc co ¢6 thé cir dong nhung khéd dau (dong vho-ra)

10-15mA | Cac co bi co giat va khong diéu khién dugc ban than

50mA | Cuc ky nguy hiém, doi khi din dén tir vong

2.2.2. Dién trd cua co thé

bién trd trong co thé con ngudi thay déi phu thudc tinh trang khi mot
nguoi cham vao cac thiét bi dién. No6i cach khic, né phu thudc vao mot s6 nhan
t6 nhu: Dong dién mot chi€u hay xoay chiéu; dién dp va tdn s cao nhu thé nio.
Két qua cling thay doi ding ké v6i 4p luc, dién tich va do 4m clia phén tiép xic.
Dudi day 14 nhitng van dé néi chung vé dién trd co thé ngudi

(1) Bién trd cg thé 1a tdng thé cha dién trg da va dién trd trong(Hinh 2-5)

(2) bBién tr& da cha nhiing phan biéu bi cao, nguge lai dién trd trong co thé

thi thap.

(3) Dién tré& da & ché vét thuong tién ddn dén 0.

(4) Khi cho dién trg da kho 14 1, dién trd da nhon 1a 1/10 va dién trg cla

da uét 1a 1/25.

(5) Tro khang cua da giam khi dién ap ti€p xidc ting.

(6) Dién tro co thé ty 1é nghich véi tan s6.

(7) Mot dong dién xoay chiéu ma tuong duong vdi 20% t6i 25% dong

dién mot chiéu ¢6 thé gay ra hep tam that.

(8) Phu nir dé bi dién giat hon nam gidi. Phu nit chiu tic dong tuong tu

nhu nam gidi véi 70% dong dién. Tré em ¢6 trong lugng nhe hon thi dé bi

dién giat.
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bién trg trong cha

bign tro cua da cu thé con ngudi

+—
| |

| Dién trd cua ngudi
| < >

Dién trg cia da

-,

-y
——

{ } About 500 G

Hinh 2-5: Dién trd clia co thé con ngudi

2.2.3. Mitc do nguy hiém cia dién giat
Céc nha nghién cttu My va Dic cong b6 méi quan hé giita khoang thoi
gian dong dién chay trong co thé con ngudi va méi nguy hiém vé dién giat nhu
sau:
(I} Neéu khoang thdi gian dong dién chay trong co thé con ngudi dai hon
chu ky nhip tim, s gidin mach tam that ¢6 thé xay ra nhanh hon.
(2} Khi mot luong nang lugng dién 16n hon chay qua co thé, méi nguy
hi€ém vé dién s& cao hon.
(3)  Khicho mgt dong dién chay qua co thé 12 I (mA) va khoang thdi gian 12
t (gidy(s)), ta c6 [ x t = 50 mAs 1a gi6i han mitc do an toin, Vi ty 1é an
toan la 1,67 thi 30mAs 1a gidi han an toan.
Vidy: Trong hinh 2-6 dong dién do tir may giat 1a:
I, = 100/(R, + R;)(A) [0,95A]
Khi c¢6 mét ngudi cham phai mdy giat,
e =R, x 100/(R, + Ry)(V) [95]
Di¢n 4p 95 V di qua ngudi dé. Dién dp ndy goi 1a dién 4p tiép xiic
Va fuc nay:
1=¢/R,(A) [0,095A = 95mA]
dong dién 95mA chay qua co thé ngudi dé.
Gid tri con s6 trong [ ] 12 két qua cha sy tinh todn, dua ra loai 2 dién trd tiép dat

1a 5€2, loai 3 dién trd tiép dat 12 100Q va dién trd ctia ngudi 14 10000,
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L

6600V ‘ e
% 100V nod1 dat

+

H
! |

7

AL LT Z

Hinh 2-6: Dong dién chay qua co thé con ngudi

2.2.4. Cac diém c¢an chu ¥ vé an toan dién

(1)

(2)
(3)
(4)
(3)

(6)
(7)
(8)

%)

Khong so vao céc thi€t bi dién hay day dan dién khi tay uét hay di chan
dat. Tham chi v6i duong dién 100V, bi giat do tay uét, chan tran cham
vio thiét bi thi ¢6 thé dan dén tir vong. Tinh d& hit do 4m cla céc thiét
bi dién lam cho do cdch dién khong ¢6 hiéu qua va ¢6 thé giy ra su
ddnh thung dién moi dan dén do dién.

Cac khu vyc xung quanh thiét bi dién phai sach s& va ngan nap.

Khoéng dugce thay thé day dong hay day thép lam day cau chi.

Pam bao su thay thé cdu chi ¢é gid tri diing.

Kiém tra cdc day tiép dat.

~ Pay 12 bo phan an toan chéng dién giat do ngin mach.

Thong bao ngay moi dieu khong hgp 1y cho ngudi chiu trach nhiém.,
Tuan thu theo moi quy trinh cong viéc va hoat dong clia may.

Khong dé hd bo phan nao ¢ dong di qua ciia céc thiét bi dién bao gém
day dan va cac dung cu dién.

Khong Iam viéc nhu nhitng ngudai khong chuyén.

Ngudi khong chuyén: Chi xoén day va boc day bang bang dinh khi néi
day.

— Nguoi tho chuyén mon thi phdi st dung cdc ddu noi.

Ngudi khong chuyén: Diing day vinyl dé di day dén chiéu sang.
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(10)

(1)

(12)

(13)

(14)

— Nguot thy chuyén mon khong sw dung ddy mém vinyl bdi vi do chiu
dung siic néng cia né thdp.

Khéng lam viéc gan noi ¢é dudng day cdp dién 4p cao.

Khong giong nhu dién ¢6 dién ap thap, khi dén gén day cdp c6 dién 4p
cao, mic du chua ti€p xtic v6i day din dién nhung c6 thé bi phéng dien
gay chay hay bi giat.

Dién khong thé nhin thay dugc nén cin kiém tra dién 4p v6i dung cu
nghiém tinh dién khi cham vao mach dién dién dp cao hay dén gan khu
vuc cdm vao (Dung cu nghiém tinh dién hoat dong khi dén gian mach
dién dién ap cao).

Thiét bi dién nén sir dung thi€t bi an toan ma dé str dung nhu cdc mach
khod gai.

Khi dyc cdc 16 twén tutmg hay cdc tdng nha phai ddm bao vi tri dé
khong c6 gi lap dat & bén trong,

Cac thiét bi dién luon ludn 1am viéc dam bao an toan.

a/ Lam vi¢c v6i mach dién da dugc tiép dit.

b/ Céc t&m kim loai hay céc bang sit cua thiét bi dién phai duoc néi tiép

dat.

¢/ Lap dat attomadt chong do dién.

(15) Thdo bo nhimg thiét bi thudng xuyén gay 16i cho ngudi cong nhan.

(16)

Nhitng tai nan vé dién giat ban dau 1a nho nhung cé thé din dén tham

hoa I6n xay ra lan hai.

Bai tap

Bai 3-1: Cau nhan xét nao la khong ding khi ding dién k&€ do dién tr& cach dién.

a/ Khi thdo bo cac dau néi day va cdc dau néi tiép dat, bat dién k€ do dién rd

cach dién, kim dong hé chi vo tan.

b/ Trong phin dang dugc kiém tra gia tri do khong bi thay déi.

¢/ Khi ngin mach cdc ddu n6i day va cdc ddu ndi tiép dat, bat déng hd do dién

tré cach dién, kim chi s 0.

Bai 3-2: Cau nao 1a didng do nguyén nhan cdc vu tai nan vi ngan mach?

a/ Ti€p diém cla cdu dao tir dugc ddnh bong do né bi gi, bé mat rap.
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b/ Cudn day trong bo phan dém gid trong mach khéi ddong Y-A bi hong.

¢/ De do diéu kién tiép xdc cha ciu dao tir, phén tiép xic khong duge boc lai
va cho mdy hoat dong.

d/ Role nhiét, mot bo phan cua cau dao dién tir, duge dit thap.

Bai 3-3: Cau nao la khong ding do nguyén nhan cdc trudng hop tai nan vi ngin
mach?

a/ Cong viec tiép dat loai 2 duge tién hanh tao mot dién dp dé ti€p dat tai 150V
vi tinh nguy hi€ém cua dién dp cao ¢ thé duge hén hgp trong mach dién dp
thap.

b/ Khi qué tai vugt qua mét gid tri nhat dinh trong cau dao, mot thiét bi ngat
dién tir hoat dong tic thi. Dong bét ddu hanh dong ndy duoc goi la dong
ngét tic thoi. \

¢/ Khi dutng day dan dién ti€p xic gita cdc dudng day trong mach, trong mot
trudomg hop ma dién trd thap hay khong ¢é dién trg t6n tai do su ¢d thi duoc
goi 12 hién tugng ngan mach, dan dén mot dong dién qua tai chay qua.

d/ Mot cau chi bi hdong. Day dong ¢6 tiét dién biang day chi cii thi duge ding
dé thay thé.

Bai 3-4: Cau nao 1a khong ding do su ¢6 hong héc nén dong cg cam ng khong
hoat dong?

a/ Dién dp ngudn dién cung ¢dp dugc tao ra 110% dién dp phét ra.

b/ Tinh lién tuc cta cudn day dong co duge kiém tra.

¢/ Bong co duge kiém tra dé xem né c6 thé quay bang tay khong.

d/ Dién tré cach dién cua cudn day dong co duge do ding quy cach.
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2.3. SUDUNG PONG HO KIEM TRA (THIET BI PHAN TICH MACH)
Mot dong hé do ¢6 5 chiic nang do nhu sau:

a/ Dién tro

b/ Dién ap mot chiéu
¢/ bién ap xoay chiéu

d/ Dong mot chiéu

e/ Chiic nang khac ot 0,,,000 v
. 5 . ) o 120 O
Chat luong cua pin va di-ot ., —o
x10
Cong suat cua cac tu [ooma aooam 1 -O

Hinh 2-7: B6ng hé do tuong tu

3.1. Chuan bi do

Duéi day la cac bude phai duge kiém tra trude khi do:

a/ Pam bdo vi tri dat dong ho do theo phuong théng ding va nim ngang.

b/ Chinh kim vé diém 0...Diéu chinh vé 0 bang c4ch chinh vit & giita mat dong
ho.

¢/ Noi day do véi cuc duong, day den véi cuc am ctia déng ho.

d/ Chon chiic nang 6met va dam bao rang kim chi 0 trén thang do omet.

Néu kim khong chuyén dong, kiém tra cdu chi c6 thé cdu chi bi hong.

Néu kim khong chi 0, hdy diéu chinh cho dén khi kim chi vé 0.

(Néu kim van chi sai, hdy thay pin va diéu chinh lai)

e/ Lua chon pham vi thich hgp cho gid tri dién trd da dinh cta thiét bi ma dién
tr6 d6 s€ dugc do (Néu gia tri dién tr& khong duoc biét, hdy bat dau tir
pham vi cao nhat).

2.3.2. Po dién trg va tinh lién tuc
a/ Khong cham tay vao thiét bi duoc do khi tay dang giit & dau do
(Pac biét khi do thiét bi ¢6 dién trd 16n)
b/ Do tinh lién tuc trong pham vi thap.
¢/ Do céch dién trong pham vi dién 4p cao.
d/ Chi y rang cdc mach ngoai vi ¢6 thé lam anh hudng tinh lién tuc ctia phép
do mach dang hoat dong.
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(1) Xéc dinh chét luong cta di-6t va | 225

chiéu ctia dong dién?

Véi dong ho do tuong tu, mot
dién 4p dugc dua vao vonké trong nhu
¢ hinh 2-8. Khi chon pham vi dién trg, |
cuc duong dugc noi véi catdt va cuc am |

duoc ndi véi andt. Viéc noi day nhu &
hinh 2-9 cho phép dong dién chay qua
va lam chéch kim chi sang mot vai
pham vi khac.

Khi noi ngugce lai nhu ¢ Hinh 2-
9 (a) dan dén khong lam chéch kim
chi, di-6t dugc xac dinh 1a binh thuong,
su chéch kim bdo chi ra rdng ¢6 mot
dong dién chay tu cuc am sang cuc
duong (huéng tién vé phia trudc)

o |
N

a/ Pi¢n tro b/

Hinh 2-9 Do chat lugng diot

(2) Liéu c6 thé xac dinh dugc chat luong cia di-6t phat quang va chiéu

ctua dong chay qua?

Viéc x4c dinh 1a diéu khong thé vi cc pin 1,5V duoc st dung trong nhiéu

dong hé do(Véi di -6t silicon néi chung, dong chay qua véi mot dién ap 1a 0,6V

hoac la 16n hon, nhung véi diot phat quang dong chay qua khi dién dap 2V hoac

16n hon chiéu huéng vé phia trudc).

2.3.3. Do dién ap mot chiéu (DC) va dién ap xoay chiéu (AC)

a/ N6i dong ho do song song v6i mach dién khi do dién ap.

b/ Quan sat cuc tinh cua cdc dau do khi do dién 4p mot chiéu.

¢/ Khong néi cac dau do khi dang chon pham vi do.

d/ Khi do dién dp qua dién trd, gid tri dién trd cao, ¢6 nghia mot dong nho dang

chay qua, luu y rang dién trd trong clia dong hd do anh hudng dén gi4 tri do.
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Cuc duong (+)
DC V Cuc am (-)

Hinh 2-10: Do dién 4p mét chiéu (DC)

2.3.4. Do dong mot chiéu (DCmA)

a/ Khi do dong moét chiéu néi déng hé do néi tiép v6i mach dién cin kiém

tra.

b/ Noi dong hé do song song v4i mach dién s& gay diit cdu chi ngay.

c/ Lun § rang pham vi do dong dién khong rong.

Hinh 2-11: Po dong dién mot chiéu
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(Cau hoi 8)

Két qua nao dugc chap nhan

khi do dién ap xoay chiéu qua 3
cach ®, @, ® dudi day nhu trong
hinh 2-12.

100V outlet

5

Hinh 2-12: Do dién ap xoay chiéu
Bai tap

Bai 4-1: So d6 sau c6 ding khong khi noi von ké va ampe ké?
Bai 4-2: Cau nao l1a khong ding do su sai hong cua dong ho.
a/ Dién ap 100V xoay chiéu dugc 4p dung cho que do trong khi do pham
vi dién tro.
b/ Cudng do dong dién ctia ciu chi trong dong ho duoc tang lén.
¢/ Kiém tra cic cuc dao cta pin kho tao ra su chéch hudng nguoc lai cua
kim dong ho.
d/ Péng hoé do bi roi.
Bai 4-3: Phan nao khong duoc do vi pin trong dong hé hét.
a/ Dién 4p mot chiéu.
b/ Dién tro.
¢/ bién 4p xoay chiéu.
d/ Dong mét chiéu.
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CHUONG 3
KEP DAY VA PI DAY

3.1. KEP DAY
Kep day nghia 1a dua cdc ddu cot t6i cusi ddu day dien duoc sit dung trong
cdc thiét bi dién va két hgp ndi hai ddu véi nhau bang mot dung cu bép diu 6t

3.L1. Cac loai dau c¢6t ditng cho cic d4u day din bang dong

Nhu ¢ Hinh 3-1 va 3-2 chi ra rang, ¢6 nhiéu loai ddu néi cho cdc Ung dung
Khac nhau. Cic ddu c6t thuong duge sir dung trong céc bang diéu khién duoc
minh hoa & day. Cdc ddu c6t khong céch dién dugc sit dung cho viéc di day bén
trong cua cdc thiet bi dién hay di day giita cdc thiét bj dién v6i nhau, do dé céc
dau ¢t cach dien dugc dung dé di day mach diéu khién.

Loai ¢cot tron  Loai c6t khuy€t tron Loul ¢&t tron (ndi thing)

Loai cot tron (2 16)  Loai ¢ot khuyét vuong  Loai ¢6t gide cdm Loai c6t khuyét Loai ¢t cudi
' dudmg day
Hinh 3-1: Dau cot khong ¢6 céch dién Hinh 3-1: Dau c6t ¢6 cach dién
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3.1.2. Thiét k€ cac san pham dau cot
Céc vi du vé thiét ké cic loai khdc nhau cua cdc dau ¢6t, nhdn hiéu, kich
thudc danh dinh nhu sau:

(1) Cac dau c6t khong c6 cdch dién ding cho cdc day ddn mém bang déng (tron)

bau ¢6t khong cach dién diing kich thuéc danh dinh
cho cic day ddn mém bang dong R 1,25-4
loai ddu c6t | L5/t danh dinh cda vit
Nhan hiéu L mit ciit ngang cua day
R:dau ndi tron ¢6 1 16 dén c6 thé ap dung duoc

RD: d4u néi tron ¢6 2 16
(2) Cac dau c6t khong cach dién dung cho day dAn mém bang dong (hinh cdi mai)
Dau cot khong cach dién dung
cho cdc day ddn mém bang déng 1,25 Y -4

k/t danh dinh cua vit
mat cit ngang cua day | Hinh dang cua cai ludi
Y: dang hinh céi mai
LY: dang tu khod
(3) Céc ddu cot cach dién dung cho day ddn mém bang dong (hinh tron)
Cé4c dau noi cach dién

RA V 125-4

Hinh dang cach dién —1 T _Lk.t danh dinh ctia vit
RA: hinh 6ng thang — madt cat ngang cla day
RB: hinh phéu Vit liéu cdch dién

V: clorua vinyl
P: nylon
(4) Cac kich thudc danh dinh
1,25;2; 5,5; 8; 14;22; 38; 60; 70; v.v...

(5) Mat cat ngang danh dinh clia day din (ng dung va day din mém tGi cdc dau
ndt vGi cdc kich thude danh dinh khic nhau.
1,25 - 0,3; 0,5; 0,75;0,9; 1,2
2-1,25;2,0
55-35; 5,5
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3.1.3. Chi dan d6i véi cac dau cot

Cdc dau cot khong cach dién d6i véi cdc day dan biang dong (JEM 162-18)
Trén san phdm c6 céc chi dn sau vi dy hinh 3-3
a/ Kich thudc danh dinh
b/ Tén nha san xuét hay chit viét tit cia né

¢/ Nhan hi¢u JIS (chi dung cho cic san phdm cta 1JS)

Phia trong Co day(AWGQG)
| AWG (mm’)§ mm®
26 (0.13) Q.12
24(020) | 02
22(032) | 03
200052y | 05
18 (081) { 075
16 (1.32) 1.25
14 (2.08) 20
/ 12(333) | 3.5
Tén nha san Cs d:lY(JEM)
xudt(JEM)
R Solid wire [Stranded wire
mm- [ AWG mm ma

0.3~1.25)22-16]1 0.57~1.44 | 0.25~1.65
1.25~2 [ 16-14} 1.14~1.82 ] 1.04 ~2.63

35~5512-10] 1.82~2.89] 2.63~6.64
8 8 12.89~3.65]6.64~10.52

Hinh 3-3: K¢ hiéu trén céc ddu c6t khong cich dién

3.1.4, Nhitng chi ¥y chung

(1) Lua chon céic dau c6t phai phit hgp v6i loai day va khoi ddu néi

(2)  Lwachon dung cu b6p ddu c6t thich hop véi cdc ddu cot
Céc dung cu bop dau cot khidc nhau nén duge st dung cho céc ddu c6t va cdc dau
mdt day tran, dung ca cho cic ddu c6t duge céch dién va khong céch dién. Cic

dung cu nay trong réat giong nhau, hdy chd y dé tranh sir dung sai dung cu.
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Vi du: Mau sic clia cdn:

Mau vang dung cho dau mut day tran.

Mau do dung cho cdc dau cot cach dién ¢6 kich thude danh dinh 1a 1,25.

Mau xanh dung cho cdc diu ¢6t cdch dién ¢6 kich thuée danh dinh 1a 2
(3) Khong kep day dan to va day nho, mong trén ciing dau c6t bdi vi ching

sé khong duoc gap lai mot cach phit hgp vi khdc nhau vé dudng kinh.

(4) Khong kep day dan bang nhom trén dau cot

Sir dung dau cot danh riéng cho day din bang nhém boi vi kha nang day bi an

mon sé xay ra.

3.1.5. Kep cac dau cot khong cach dién ding cho day dan bing déng
(Bao gbém céc ddu oot khong céch dién ding cho cong tic dién 4p thap)

Chuan bi day dan va cac diu cot
Kiém tra va xem xét cdc ddy ddn va cde ddu noi:

- Cac day dan va dau noi nén ¢6 kich ¢ duge thiét ké boi nha san xuat

- Lua chon cdc dau c6t ¢ tiét dién danh dinh thich hop ma phii hop véi tigt
dién cua day dan (chi din trén cdc dau cot thé hién tiét dién danh dinh cia
day dan va kich thuéc danh dinh cta vit ddu néi).

- Day dan va cdc ddu c6t nén 1a cdc thiét bi méi, khong bi bién dang, bién
mau, bi tray xudc va bi gi.

- Day déan va dau c6t khong bi nhiém bén bui, khong dinh diu md va khong
bt sttt mé trong qud trinh céit day. Néu cé nhitng hop chit trén bdm vao thi

hdy dung miéng gie lau sach.

3.1.6. Cat day va tuot day

Céat day dén vdi do dai theo yéu cau. Dai v6i nhitng day cé vé boc, dung thiét
bi tudt day cét 16p v6 vdi do dai theo qui dinh cia nha san xuat ddu c6t. Hay cit
day mot cdch can than. Khi cit day, phai dim bao khéng cham vio cdc thiét bi
khac trén bang dau noi.

32



BAN PIEU KHIEN PIEN BAO DUONG PHAN PIEN MAY CONG CU

0.5~2 0,5~1:

...... ] —
h[”"‘
w1 il
UL . :
oai A 85 1216 20
Chiéu dai = B+1,=1 L1016 20 26 32
;2 [Loai B
. 09 12520 1§ 88
Loai Co 0000
R Wire

Hinh 3-4: Kim tuot day

Phan lugi A va B cta thiét bi tu6t day dugc sir dung cho cac day don va ludi C
dugc str dung cho cdc day xoan (Xem hinh 3-4).

(1) Chuan bi dung cu kep day

a/ Kiém tra do ndi 16ng va chon kich ¢ cho tay kep, bo banh coc, dau kep day

b/ Bam bdo ring co cdu banh céc hoat dong phit hop

(2) DBat dau c6t trén dung cu kep day

bat dau cot nhu hinh 3-5 sau d6 dat ddu c6t vao kim bép dau cét, va bép nhe
kim nhung khong dé dau cot bi bién dang.

(3) Bua day vao dau cot

Xoan nhe di€ém cu6i cta day néu khong s& khé dua vao ddu c6t. Pua day din vao
dau cot ding véi do dai yéu ciu.

(4) Kep day

Bop chét kim bép dau cot dén khi nghe tiéng kéu “tdch” chia co ciu coc thi buong tay ra
(5) Kiém tra

Phin dugc kep day phai & ndm giita dau va cudi ctia dau cot. Do dai ctia diém
cudi cdch dién dén diem ddu cta diu cot nén nam trong khoang (1,) va khoang
céch gilta diém cu6i clia phan céch dién va diém cuéi ciia ddu néi (1,) nén nim
trong pham vi yéu cau ( Hinh 3-4).

(6) Hinh 3-6 :Vi du vé cich 1am sai
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‘Khi bép chic thi

tay ra

Kep khong ding gitta ctia dau cot

Khong got hét phan cach dién

C6 sgi day 161 ra ngoai
Soi day bi trung

Day ngéan qua

V& dau cot

= 8  Epphialung diu cot

Hinh 3-6 :Vi du vé cich lam sai
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3.1.7. Kep cac dau cot cach dién dung cho day dan bing déng

bi€m khéc biét v6i viec kep cdc dau cot khong cich dién la cach dat ddu
cOt vao trong thiét bi kep.
Trude hét, lya chon dau c6t phit hop véi dudng kinh ngoai cta day din, sau dé
dua dau c6t vao kim va giit nhe nhang & vi tri d6 (Khong di chuyén va khong tao
déau noi 6 vi tri nguge chiéu) Pua day din vao ddu c6t.

~ /o) - . Gia do cho Barel chuén
| mﬁl Y dAu oot Barel cho phan
\ (_ h'f'ijﬁ_l [ \ N g dlén

— 2 BT Sty
s 3 ?)
) ——t Y £ ]

CAau noi

{i:i_ BlY Khi kep day phai kep & chinh giita ctia dau cot

Dau cot nay khong & chinh gitta ctia barel

Mot s6 soi day nam ngoai phin cdch dién

Day dan vuot qué phan céch dién chia diu cot

Khi kep day, phan kep day phai nam trong phian
chuéin cua dau noi

Vo céch dién khong duge di vao phan kim loai

bau cot khong bi xude, niit

Hinh 3-8: Kiém tra viéc kep ddu cot cach dién
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3.2. 1 DAY

C6 hai céch di day:
(1) Trudce tién, di day cdc thanh bus diéu khién, sau dé néi cac thiét bi vao
(hinh 3-9a)
(2) Lap rap lan luot cdc mach hoat dong tir trai qua phai cua so do di day
(hinh 3-9b)
Trong ca hai trudng hop, nhat thiét phai chi ¢ téi cdc diém noi tiép theo (s6 thit tu)

A4 T

Hinh 3-9: Vi du di day (Cic $6 duoc khoanh tron trong so d6 thé hién su sip xép
thir tu viéc di day)

3.2.1. An toan trong khi di day
Di day trong khi lap thiét bi thi ngudn dién khong c6 kha kin nang mach,
nhung trong khi di day d€ bao dudng hay sira chita, phdi dim bio ring ngudn
dién ngat. Diéu dé c6 nghia khong mot ai duge bat ngudn dién hoac dam bao cdc
thi€t bi khong duge cdp dién. Trong khi lam viéc van dé an toan duoc dat lén
hang dau.
(1) Su dung day c6 do dai thich hgp khong lam xudc day, khong tic dong
mot [ue qua manh vao diém néi day.
(2) Theo nguyén tac chung, khi ndi day vio cdu néi phdi nglra ddu c6t Jén
phia trén nhu hinh 3-10.

Hinh 3-10 N&i 1 day
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(3) S6 dau day n6i cing mot di€m trén ciu néi khong dugce vuot qué hai. Hai
dau c6t nay phai dat dua lung vao nhau nhu hinh 3-11.

Ping

Hinh 3-11: N6i hai day vao mot vi tri

(4) Khi dau c6t khong thé dat dua lung vao nhau vi né cham vao cdu n6i nhu
hinh 3-12 thi ta dat nglra hai dau c6t 1én va dat léch nhau, chii y khong dé
phan cach dién & hai cuc cham vao nhau.

(5) O diém n6i cong cha day din, ncn

dua ra do cong du dé ngan chan tng

sudt tai diém noi nhu hinh 3-13.

(6) D€ ngan chan tng suit truc tiép vao

dau noéi, nén cho do triing day dan vira

da gifta ddu no6i va phan chong day.

Hinh 3-12: Noi hai day vao
mot vi tri

(7) Str dung dung cu c¢6 kich thuéc thich hop va van chan 6c¢ vit téi mic do
ng dung cy :
yéu cau.

(8) Xiét chat cdc vit ctia cdc khoi dau néi véi moémen xoan thich tng

R R
77)

Tot Khong tot

Hinh 3-13: Diém u6n ctia day din
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(9) ‘Nén c¢6 sy sap x€p 10 rang trong viéc di day dé dé dang khi thay thé linh
kién thiét bi (Tranh di day ngang qua céc thiét bi).

(10) Nén bo gon day dan sau khi di day xong, trdnh xoén cic b6 day dé hoac
vat chéo day din, Hay chd y dén téng thé bé ngoai.

(11) Trong khi di day, hdy phéan biét so d6 mach dé lam giam viéc di nham
day va sét day.

(12) Khong cung cdp cédc ddu ndi role.

(13) Giir mot khodng céch nhit dinh giita day dan va cdc thiét bi toa nhiét.

3.2.2. Kiém tra mach dién

Kiém tra day va ngin mach, kiém tra cdc b6 day
a/ Kiém tra lién tuc bang déng hé do

Sau khi di day, kiém tra bing mat d6i v6i phin di day con s6t va dadm bao an
toan. St dung so d6 di day ban ddu khi xem xét viéc hoat dong ciia mach. Kiém
tra ngén mach va di day sét bing cdch sir dung déng hé do.
b/ Kiém tra van hanh

Sau khi ki€m tra ngan mach va di day sét bing cich sir dung déng hé do, tiép
dén kiém tra tinh an toan cha thiét bi va c4c thanh phan xung quanh né khi né
dugc van hanh. Sau d6 n6i thiét bi vio ngudn dién va kiém tra viéc van hanh.

3.2.3. Xiét oc vit

C6 mot s6 Oc vit duge st dung trong mach diéu khién tudn tu. Bat ky vit nao
dung noi day ma bi mat thi c6 thé déin dén tai nan nghiém trong do hoa hoan. Do
d6, phai rat than trong trong khi vin chat cdc vit.
Dung cu (Tudc no vit)

Hiu hét cdc vit duge sir dung trong bang diéu khién 1a cta loai Philips, cho

nén hay dimg tudc no vit Philips tuong ttng ma phi hgp véi do day cha vit va van
vit véi mot mo men xoén thich hop. Bang 3-1 dua ra danh muc céc loai tude no

vit khdc nhau cta Philips (JIS B 4633) dung cho céc vit cé dudng kinh danh dinh
khac nhau.

3.2.4. Luc van vit

Sir dung banh din mo6 men nhu & Hinh 3-15 d€ xem xét lidu céc vit ¢
duoc van chat v6i mot mo men (lyc) thich hgp hay khong, Bang 3-2 dua ra cic
kich thudc danh dinh cua céc vit thudng dugce st dung va cdc mod men viin chat
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vit (Nhung néu nha san xuét goi y mot mé men van vit nhat dinh thi hiy iing

dung né.)

Hinh 3-14: Tudc no vit Philips

==

Hinh 3-15: Banh dan mo6 men

Bang 3-1: Cac loai tudc no vit

Loai bo dai Ca vit
No 1 75 M2-M3
No 2 100 M3-M5
No 3 150 MS5-M8
No 4 200 M8-

Bang 3-2: Cic mo6 men (luc) van

Tightening torque (kef* cm)

Nominal size Brass screw Steel screw
M2 1.3 ~1.7 14~19
M2.2 20~26 2.1 ~25
M2.3 2.1 ~ 2.8 22-~3.0
M2.5 29~ 38 3.1 ~ 4.0

103 ~ 137

205 ~ 275
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CHUONG 4

PIEU KHIEN TUAN TU

4.1. TONG QUAN V£ PIEU KHIEN

4.1.1. Cac loai diéu khién

Diéu khi€n c6 thé phan loai nhu dudi day tuy nhién cé mot s6 cdch phan

loai khac phu thuodc vao ting muc dich.

Diéu khién
__ Diéu khién dinh chuong trinh
‘ lugng - diéu khién .
Diéu khién ty dong tudn T L Dicu khién
Céac loai bién s6 duge
— diéu khién
| Di¢u khién dinh Hoat dong diéu
~ Dicu khién bang tay 1”9,“% fhéu Khi¢n  khien
phan hoi
S6 lugng cdc bién
duoe diéu khién

biéu khién dinh tinh: Diéu khién 2 hoac s6 giéi han (digital) diéu kién.
Vi du: Diéu khién ON/OFF ciia dong co dién
Diéu khién dinh lugng, diéu khién vo s6 han (hoac tuong tu) diéu kién.

Vi dy: Diéu khién nhiét do va toc do dong co dién
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4.1.2. Thiét bi diéu khién tuan tu

JIS dinh nghia diéu khién tuan tu 13 diéu khién dua ra cdc bu6c diéu khién
trong mot trat tu duge xdc dinh trude hodc trong mot trat tu duoc xac dinh boi
mot logic nhat dinh. C6 nghia la trong thiét bi diéu khién tuan tu, hoat dong diéu
khién ma dién ra ¢ cac budc ti€p theo duge xédc dinh trude. Hau hét céc dicu
khién tuan tu bao gdm su két hop cac bude lai véi nhau. Vi du, mot hoat dong sé
bat dau sau khi mot hoat dong diéu khién thit nhat da hoan thanh hoac sau mot

thoi gian s€ hoan thanh mot hanh dong.

Cum di€u |9 Tin hicu xir Iy mdy méc A0 hud
S UL X L Ty IO —»  Din hudng cum
khién i < gt |
, L Khoéng tiép
2 [Co tiép diem .
L = diém
Nit 4n —
N1t th = Transitor
Nut}thdn = Cuon day dien S
tac > tir/ro thoi gian IC = Cudn Sdz‘uy cong
b= tac o
o S
=
A PLC =
E . o
(E =
E @ . Actuators
= o Transitor
- &
v SSR
< I"" J ]
Tin hiéu :
: ¢ Phat hién <
o beén Bao vé
& bao . —
E‘ = | Cam bién co
2 | tiép diem
8 Chuong = C_émb_ig‘:’n khong
=0 i tiép diem
=
E Coi ‘ Giam sat dong Sensors . -
E dién
Q .. - . a
g | Cidm ;f;‘ nhiét | Thigt bi duoc dicu khién

Hinh 4-1: Cdu tric thiét bi diéu khién hé thong diéu khién tudn tu da ning
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4.1.3. So sanh giita diéu khién c6 tiép diém va khong ti€p diém

Bang 4-1 so sianh dac diém cua diéu khién tudn tu ¢6 ti€p diém va didu
khién khong ti€p diém bang k§ thuat s§ (IC) hodc mdy tinh.

Bang 4-1: 50 sdnh dicu khién tudn ty cé ticp diém va diéu khién khong tiép diém

. Diéu khién ¢6 tiép diém Diéu khién khong tiép diém |-
- Khé nang chiu tai 16n - Téc do hoat dong nhanh
- Chiu duoc qué (i 16n ' - Beén, thoi gian sir dung lau
. o . -~ Tinh chinh x4c cao va it bi¢n déi
- Gay On cho mach dién ti o
) ’ ) theo thoi gian
= - Dac tinh nhiét do tot . . \
D ' T - Hoat dong chinh xdc trong truong
*g ~ Pau vao v ra ¢ thé tdch ron hop rung dong va va cham
= - Nhiéu mach ddu ra doc lap - C6 thé thu nhd duge
dong thdi duge chédp nhan
- Dé dang kiém tra tinh trang
hoat dong

- Nang lugng tiéu thu 16n - Dé bi anh hudng cua tiéng on

- Toc d6 hoat dong cham dién va bién dong
25 - Dé bi anh hudng do rung - Dé& bi anh hudng khi nhiét do
=] ..
2 dong va va cham thay doi _
= - Kha ndng m& rong pham vi | - Cén c6 nguén dién rieng
~ hoat déng hep

4.2. POI TUONG PIEU KHIEN CUA CONG TAC

4.2.1. Phan loat
(1) Cong tac hoat dong (tdc dong clia con ngudi)
- Nit 4n
- Cong tic chuyén mach
- Cong tac tic dong bing cam
- Cong tic quay
- Cong tic chot

- Cong tic s0
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Cong tic
Nt dn khuyu

Cong tac can
bang Cong tic lya chon

Hinh 4-2: Mot s loai cong tic

(2) Cong tac cam bién (do may méc tic dong)

- Cong tac cuc nho

- Cong tac gidi han hanh trinh

- Cong tac trang thai
- T¢ bao quang dién

- Cong tac siéu am

4.2.2. Phan loai theo hoat dong cua ti€p diém

(1) Gic tiep diem tu dong trd vé vi trf ban ddu khi téc dong bang tay

Céc tiep diem duge md (OFF) hoac déng (ON) chi khi cong tic dang duge

tac dong. Khi bo tay ra thi cong tic va ti€p diém trd vé trang théi diéu kién

ban dau

(2) Tiép diém giit (cdc ti€p diém ngudn dién)

C4 hai trudng hop déng(ON) va m& ( OFF) déu phai tic dong bing tay

Vi du: Ciu dao, Attomat

4.2.3. Cac loai cong tac

Trong Hinh 4-3, Hinh nao chi ra cic diéu kién finh cha c4c ti€p diém va

tém tit cdc loai tiép diém trong cong tic va hoat dong ciia chiing.
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(Cau hoi 9): Dién vao ddu ngoac don céc loai ti€p diém tham khao bang 4-2.

|
|
|
|
|
|
|
|
1
|
|

|
|
|
1
1
|
|
I
1
!
I

8 COM NO NC
( ) contact ( ) contact ( ) contact ( ) contact
OFF—= ON ON - OFF INC Terminal ON = OFF ' Contact with COM
(Open)—~(Close) (Close)~(Open) | (Close)~(Open)'  from NC to NO
'NO Terminal OFF = ON !
(()pcn}-{Ciosc}:
Hinh 4-3: Mot s0 loai niit bAm
Bang 4-3: Ky hiéu chic niang cong tac
Tén Ky hiéu Tén Ky hi¢u Tén Ky hi¢u
Piéu khién '%¢| Diéu khién | bicu khién -
bang tay }'"’ T bang kéo }_-— bang cach bat —F_—-
Diéu khién '#¢| Diéu khién -22°| Diéu khién o
bang an E--— bang quay tay _r bang cong tac -
Pié 18 tec|  Piéu khién TEC| Dicu khién Ee
Dieu khién ; SEELETREHE
bing quay @-—- bang chan \/L_ —-- | bang don bay \g_ .
) , Diéu khién A 2
Diéu khién e bing chia __%°|  Diéu khién o
bang gat O’ T khoa bing cam 6 ——
lEC 1EC 1EC
Diéu khién Piéu khién - D___iéu kl}ién
bing dien tir | T | bang khi nén, [H bang dong co @' o
' thuy khi
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Béang 4-2: Ky hiéu tiép diém va ky hiéu chiic nang cua tiép diém

Tén Ky hiéu Tén Ky hiéu
Loail Loai 2 Loai 1 Loai 2
Tiép diém ° Tiép diém o
“a’contac { “b”contac IZ‘ g
(Diing cho (Dung cho
cOng tic cong  tic ?‘

ngudn, rale)

nguon,role)

:

(12}

Cong tac 2 I | ¢”contac | i ]
Ny
‘I ¢

Phuc héi l i Phuc héi |
biang tay > 4 bang tay T %l(
“a” contac W ! “b” contac
Phuc héi
bang tay L ‘l PEH_JC héi
“9” contac ( I bang tay

“b” contac

Bang4-2:Trich k¥ hiéu ti€p di€ém cua cong tic tir JIS C 0301 1990.
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4.3. KIEN THUC CO BAN CHO NOI DAY VA KIEM TRA
4.3.1. Mach di day cua cong tac va tai

Tham khao Hinh 4-4, & so d6 di day vao mach trong khi dén duoc bat
sang khi ta 4n vao nit an, mach nay su dung ti€p diém thudng md (a contac) cia
nit an.
(1) Trude khi di day, phai do dién trd cua tai (den) gitta A va B

(2) Viét s6 day dan sir dung vao trong hop vuong & so do nguyén ly

Hinh 4-4: No6i day cho mach den
(Viét s6 trong hop vuong & so d6 nguyén 1y )

(3) Khi noi day, phéi chac chan rang day nguén chua néi va attomat dang & vi tri
tat

(4) Sir dung day véi do dai thich hop

(5) Theo nguyén tac chung, khi néi

dau cot vao vi tri bat day thi bung

cua dau c6t phai ngtra 1én phia trén
nhu hinh 4-5 biing Sai
Hinh 4-5 N6i day dau cot
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(6) Khong sir dyng bat ky dau c6t nao khong phit hop véi ¢d vit

(7) Khong duoce bat dién khi chua hoan thanh, Trudce tién phai kiém tra ngin
mach va 16i cia dudng day vdi thiét bi kiém tra theo sy huéng din an toan &
trang sau.

(8) Khi sir dung day phai kiém tra chat luong clia cudn day

4.3.2. Kiém tra sau khi di day
Khi vi¢c néi day hoan thanh, kiém tra 16i di day va ngén mach bing thi

gidc hoac thiét bi do

(1) kiém tra dién trg gidta day 1 va 13

a/ Binh thuong khi gid tr1 dién trg 1a vo clng

b/ Néu do thdy gidng gia tri dién trd clia béng dén duge do lan dau, thi ki€ém tra
lai cong tic hoac nhin xem néu ti€p diém thudng md (a contac) dau thanh tiép
diém thudng déng (b contac). Néu khong phai 16i & d6 thi ¢6 thé ngdn mach
gifta day 1,2 v6i day 5 va day 6, 26 véi B

¢/ Néu gia tri dién trd bing 0, ¢6 thé do ngin mach gilta day 1,2 v6i 5va 11, 12
vai 13

(2) Do gid tri dién tr& gitta 1 va 13 ddng thoi cong tac BS1 d€ dang vi tri

a/ N6 1a binh thudng néu d 1an do nay c¢d gia tri dién tré gidng gid tri dién trg do
lan dau

b/ Néu gia tri dién tré do bing 0, ¢6 thé ngdn mach sau cong tic (ngin mach
gifta day 6,26 v6i B va day tir A, 11 v6i 13

¢/ Néu gia tri dién trd do duge cao hon gia tri dién trd ctia den thi c6 thé do dién
trd ti€p xidc chd méi noi 16n

(3) Ki€m tra hoat dong sau khi ¢ap nang lugng

Sau khi kiém tra, chic chin attomat da & vi tri tat, ndi phich cam vdi nguén dién

sau dé bat attomat. Kiém tra hoat dong cua dén biang cich an va budng tay khoi

nidt 4n

(4) Kiém tra dién 4p & ché do hoat dong binh thudng
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Dung thi€t bi thir ¢6 gia tri 120 V AC va do dién 4p gi4 tri xdc dinh duoc chi ra &

bang 4-4. Hay nghi tai sao dién dp do dugc ngang bang véi gid tri 1y thuyét

Didm do 13-1 | 122 | 12-5 | 1226 | 12.B | 12-A | 12-11
Khi nit 4n tat
Khi ndt an bat
Diém do p 25 | 226 | 2B | 2A | 211

Khi niit an tit

Khi nit 4n bat

Bang 4-4: Po dién 4p trong mach

MOoi quan hé giita doc thiét bi kiém tra va dién 4p gia sir ap sudt nudc co thé

dugc tong hop nhu céc con s6 dudi day. Chd ¥ dén su thay déi trong dién 4p lién

quan dén tai va cong tac.
a. Tham khdo vé phia phu tai khi khong hoat dong

Dong dién khong chay trong mach vi cong tic mé

Khong hoat
dong
FF| |
!%F_ J-, Reference
‘j 5 | Tasesingl
| BS
@ B) ®

Hinh 4-6: Dién dp khi thiét bi do phia phu tai
duge xdc dinh va cong tic OFF
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b. Tham khdo vé phia phu tai khi hoat dong
Kim cua dong ho kiém tra chi ngay khi ¢6 dién 4p va phu tai lam viéc.
bicu nay c6 nghia phu tai tao ra su chénh léch dién ap

Hoat dong

Hinh 4-7 Dién ap khi thiét bi do phia phu tai dugc xédc dinh
va cong tac ON
¢. Tham khéo vé cong tac khong hoat dong
Khi nhimg su thay doi ctia dién dp dgc do bing cich noi mot dau ctia dong
ho kiém tra vao bén cong tic va dau kia vao chd khic, khong c6 su khac nhau
ve dién th€ xay ra trong bén céng tham khao tir cong tac, nhung lai xay ra &
bén khéc. Di¢u nay dugc mo ta nh Hinh 4-8.

Khong hoat dong

Hinh 4-8: Dién 4p khi thiét bi do phia phu tai duoc xéc
dinh va cong tic OFF
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d. Tham khao khi cong tac dang hoat dong
Trong khi hoat dong, su khéc nhau vé dién th€ xay ra ¢ diém tai. Tai noi
khong c6 su khdc nhau vé dién thé tir cong tham khao, Thiét bi do chi khong

.

VOIIL.

Hoat dong

®

Ty
" i.la',;;

- N
F
ﬁ,

-l

Hinh 4-9: Dién ap khi thi€t bi do phia phu tai dugc xac
dinh va cong tic ON

4.4. CONG TAC CAM BIEN

Cong tac cam bién dung dé bao vé cho cdc chuyén dong co khi, né ¢6 2 loai :
Loai khong tiép diém va loai c6 tié€p diém

Vau co khi
R R R Y

= 7 =

N Vau co khi cho ca /
2chiéu

Phai diing cho diém
cudi

Hinh 4-10: Cong tac giéi han hanh trinh va
vau co khi
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4.4.1. Cong tac cam bién loai tiép diém
1. Cong tic hanh trinh
2. Cong tac siéu nhd
3. Cong tac siéu nhd thudng déng
4. Cong tic phao
5. Cong tac nhiét
6. Cong tac 4p luc
7. Cong tac mitc
4.4.2. Cong tiac cam bién loai khong tiép diém
1. T¢ bao quang dién
Bin hodc moi trudng dé anh hudng t6i cong tic
2. Cong tic trang théi (ding nam cham )
Loat dao dong tan s6 cao, loai cudn ¢ day , va loai chéng bui ban. N6 chi
tac dong khi gap vat liéu nhiém tir.
3. Cong tac trang théi (Loai dién trudng)
Loai ndy c6 thé téc dong cho ¢4 hai loai nhiém tir va khong nhiém tir
4.4.3. Cac su co trong cong tdc cam bién
1.Vian hanh sai dan dén d¢ léch cua truc quang (gay ra do sai hdng trong sira
chira, tiép xdc vdi ngudi hoac do rung dong manh) trong cong tic quang dién
loai truyén dén,
2.V0 day cdp cia t& bao quang dién bi hu hai (do ti€p xic cia ngudi hodc
may moc)
3. Hong héc do quén dinh vi cdc linh kién mach dién tir
4. Sai hong do luc tic dong qua manh vio don bdy clia cong tic gidi han hinh

trinh .

5. Lap dat sai dan dén ro ri dau, nudc, bui ban, 4m vao cong tic.
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4.5. TIN HIEU

Tin hiéu la mot thiét bi cho ta biét tin hiéu diéu khién, diéu kién va két qua
ctia van dé nao do.
4.5.1. Den tin hiéu
(1) Phan loal
a/ Theo dién ap
b/ Theo dién tr¢
¢/ Slt dung mdy bién ap (vi du dling may bién dp d6i dién ap tir 220 xudng 6.3V)
d/ Stt dung LED
(2) Phan mau d¢ st dung
a/ Trang (White )- Dén bdo ngudn
b/ D6 (Red) - Dén bdo hoat dong
c/ Xanh (Green) - Den bdo dimg
d/ Cam (Orange) - Dén bdo su ¢o
(3) Ky hiéu
Bang 4-6: Ky hiéu dén bio

* Chi dan bang mdu, ky hiéu bang chit céi

giong tén goi
® RD - do, BU xanh nhat, YE- ving
WH - Trang, GN- xanh dam
Ky hiéu den bdo * Chi Flfm theo loai, ky hiéu bang chit céi giong
y tén goil
JISCO301 (1) NE - Neon, XE- xeon, IR- tia héng ngoai, He-
thuy ngan, UV- tia cuc tim

* Chi din bang miu, ky hiéu bing chit cdi

O gidng tén goi

Vi du RD - d6, BU xanh nhat,

Ky hiéu dén bdo YE- vang
(JIS C 0301 (2)) WH — Trang, GN- xanh dam
4.5.2. Chudng va coi
L
Ky hi¢u chuong Ky hiéu coi
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4.6.SO PO NGUYEN LY

(Tham khao JEM 1404-1995)

4.6.1. So d6 nguyén ly 1a gi?

So d6 nguyen 1y 1a so d6 bi€u dién hoat dong clia thi€t bi, mdy méc véi
cdch minh hog bang ky hiéu bdi méi lién hé gifia ching, trén so d6 nguyen 1y
khong bi€u dién vi tri, kich thuée cha cic thiét bi.
4.6.2.Cach doc so d6 nguyén ly

S0 do nguyén 1y rat cdn thi€t cho viéc kiém tra, stra chita, cai tién va phat
hi¢n [0i ctia h¢ thong dién. So d6 nguyén 1y chi ra nguyén tic hoat dong clia toan
bo h¢ thng nhu cdc thi€t bi, dung cu hodc mdy mée v6i muc dich, chitc niang
clia nd trong qud trinh hoat dong, diéu nay khong nhimg dua ra céch hoat dong
ma con két no1 véi mot s6 day khdc
(1) Sdp xép mach dién
- Nguyén tic chung, day néi véi cdc thanh phdn trong mach thi nén vé theo

dutmg dyng dimg (Truc tung). Ciing c¢6 thé vé theo dudmg nim ngang (truc
hoanh) néu thay tién lgi hon

- Sd d6 nguyeén 1y ndi day theo chiéu ding goi 1a so d6 di day nguyén 1y co ban
chiéu dung

- S0 do nguyén 1y ndi day theo chiéu ngang so d6 di day nguyén 1y co ban
ngang. Khi di day cho PC thudng sir dung theo cdch di day nay

(2) Cach doc so dé nguyén Iy

- Cac mach dién cung cip nguon thi bd qua. Cic dudng day nim ngang hay
thang ditng duge goi 1a cdc thanh bus diéu khién vi chiing dac trung cho cdc
duong day cung cdp dién.

- Cdc thanh bus diéu khién AC duge k¥ hiéu trong hinh R va S (hay R va T, hay
L va N), va cdc thanh bus diéu khién DC duge v& véi ky hidu P va N (+ 24 va
COM)

- Khi bi¢u dién trén so dé tat ca cdc ky higu dang & trang thai khong lam viéc

- Cac thanh phéin van hanh bang tay dugc vé trong diéu kién khi tay & ngodi céc
b0 phan thao tac.

- Néu khong ¢6 vin dé gi, cdc thanh phan duge vé& & bat ky diéu kién nio, nhung
chi ¢6 mot diéu kién nén duge st dung trong cling mot so dé.

- Cédc thi€t bi dugc vé& v6i cde ky hiéu theo trat tr hoat dong diéu khién. Theo
nguyén tac chung, ching duge v& tir trén xudng dudi va tir trdi sang phai trong
so d6 nguyén ly.
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- Néu cdce chir duge viet gin cdc ky hig¢u, mdi thiét bi ¢6 thé dugc nhan biét

- Cédc phan riéng biét ctia thiét bi diéu khién duoc viét véi cdc chit cai néu tén cua
thiét bi d6.

(3) Vi du vé doc so d6 (hinh 4-11)

- Phan nay dua ra nhimg nét co ban bén ngoai clia so do nguyén 1y (diéu khién
tuan ti). Nguoi ta bat dau tir phin nay va giai thich timg bude hoat dong cia so
do

* O ché do binh thuong, dong dién di it (L1)- (R)- (CB) - (b contac cia MC) —
(Dén GN)-(CB)- (S)- (L2 )

* Khi tic dong vao nit 4n(ST-BS) Dong dién s€ di theo dudng (L1)-(R)- (CB)-
(STP-BS)- (THR)- (Cudn day MC)-(CB)-(S)-(L2) va cudn day MC ¢6 dién.

r

e

o

okalin
¥ {2

AN
= |« ]

\-\ \Meen ;o E-J STPBS MC O\ MC N ua\l
T
r- - AMC vD I P—1S :
A : SUPBS g THR
ul v| Wi ' ; - MC
179 ATHR <
MC
; - GN
-.\\< B
\L'; @GN @{I) b __.I'.g}_
- l ' RD
cn MC @_
/

Hinh 4-11: Poc so dé nguyén 1y

* Khi cugn day cia MC cé dién, cdc ti€p diém mach doéng déng lai cung cip
dién cho dong co, dong thoi cic ti€p diém thudng mé mach diéu khién déng lai
d€ duy tri va cung cép dién cho dén RD theo dudng sau:

(L1)-(R)-(CB)-(STP-BS)- (*a” contacctia MC)- (THR)- (Cudn day MC)-(CB)-(S)-(L2)

(L1)-(R)-(CB)-(STP-BS)- (“a” contac cua MC)-(dén RD)-(1.2)

* Cung thoi gian nay dén xanh sé tat

* Khi buong tay khoi (ST-BS) dong co vin lam viéc vi cong tac to duge duy tri
qua tiép diém thudng mo
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* Khi dong co bi qua tdi ti€p diem thuding déng cla ro le nhiét sé mé ra, cit dién
cudn day cong tic to (MC), cudn MC mét dién mé tiép diém mach dong luc cat
dién vio dong co

4.6.3. Viét tat ky hiéu va so
Nhitng tén dét trong so d6 nguyén 1y ¢6 hai loai: Viét tit theo tiéu chuin JIS C
0401 va so cua thiét bi JEM 1090
(1) Chit viét tat

C6 hai loai viét tat: Viét tit 2 mo ta chiic nang cha thiét bi va viét tit mo
ta hoat dong ctia chinb né. Khi hai loai nay lién két véi nhau thi chit du chi kha
nang lam viéc chir sau chi tén goi ctia thiét bi va chiing ndi véi nhau bing ddu
gach ngang. ( vi du ST-BS hoac ST-BS hinh 4-11)

Bang 4-7 Viét tat mo ta chite nang ctia thiét bi (JIS C 0401 1990)

So Viét tat Thuat ngir tiéng Viét | Thuat ngir tiéng Anh
1005 M Doéng co Motor
1202 ACB Cit mach bing khi Alr circuit breaker
1204 BS Niit 4n Button Switch
1205 CB Mach ngat Circuit Breaker
1209 EMS Niit dirng khan Emergency Switch
1210 F Cau chi Fuse
1218 LS Cong tac giéi han hanh | Limit Switch
trinh
1221 MC Cong tic to dién tir Electromagnetic
contactor
1222 MCCB Attoémat Molded Case Circuit
Breaker

1228 S Cong tac Switch
1308 R bién trd Reistor

1420 R Role Relay

11429 THR Role nhiét Thermal Relay
1430 TLR Ro le tré thoi gian Time- lag relay
1604 BL Chuong Bell
1606 BZ Cot Buzzer
1628 SV Van dién tu Solenoid valve
1629 TB CAu noi, bang Terminal Block
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Bang 4-8:Viet tit mo td hoat dong cua chinh né (JIS C 0401 1990)

S6 Viet tat Thuat ngif tiéng Viét | Thuat ngir tiéng Anh
2002 1 AUT Tu dong Automatic
2016 M Khin ¢ap Emergecy
2017 T Tién Forward®

12022 1ICH Timg budc In ching

1 2030 MA Bing tay Manual
2032 OFF Mo Open, Off

| 2033 ON Pong Close, On

2037 R Lui lai Reverse
2043 ST Bit dau Start
2045 '; STR Diung Sop

4.7.BIEU DO THOT GIAN(THUC HANH 1)
Hinh 4-12 la so d6 tuan tu cua thue hanh | va hinh 4-13 1 biéu do thoi

gian cho né. Biéu do thai gian 12 mot so d6 chi thoi gian trén true ding va dicu

kién hoat dong cua cde thiét bi nhu cong tic, dén va dong co cam tng trén truc

ngang.Cdc duong thang dugce vé trén day cao hon khi mach dién dang hoat dong.

va tren day thap hon khi mach khong hoat déng,

Mot s0 bicu d6 thoi gian sir dung kv hiéu hinh vuong dé miéu ta diéu kién hoat

dong nhu trong hinh 4-13 (a), s& khéc sit dung hinh thang nhu & hinh 4-13 (b).

hinh (b) thé hién nhimg thay doi chi tiét cta cde tin hiéu (ndi quan hé nguyén

nhan va két qua) va tré thai gian dua ra nhitng thay déi trong hoat dong tir ON

den OFF vt cac duong chéo trong mot khung thoi gian duoe mé rong.

Loai 1

Hinh 4-12: So d6 tuidn tu cta

Loai 2

O

phan thuc hanh |

BS-A

|

[]

13
|

-

1 1

Hinh 4-13: Biéu d6 thoi gian cla
phén thuc hanh
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4.8. MACH AND (Thuchanh 2)
V& bi€u d6 thdi gian clia mach dién v6i hai cong tic ma trong d6 deén bat l1én chi
khi ca hai cong tac bat lén. Sau khi vé so dd nguyen 1y, di day

Biéu d6 thoi gian (a)

80 dé mpnyen 1y
BS-A — 11 ‘! \ A R
psp —— 11—+ [ ] = |
Lamp [} (. L 1 o

Biéu d6 thai gian (b)

A

o
| |
| 1
i I
4 1
i \

/‘ ' ! 1’\ bén | beén

Hinh 4-14: Biéu dd thoi Hinh 4-15: So d6 nguyén
gian cua mach AND 1y mach AND

1
i
I
|
I
b

4.8.1. So d6 nguyén 1y mach AND

Sor 46 nguyén Iy mach
Loai 1 Loai 2

£ LF |
B8-A i BS-A

E-\ hss-n

BS-B

lLamp Lamp

Hinh 4-16: Vi du mach AND
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4.8.2. So do di day mach AND

- ==

Hinh 4-17: So d6 di day mach AND
L o @ @ C]
/

—

MCCB ®

® L[]

@ :
B e

Hinh 4-18: So do nguyén 1y

5 IR . % @(‘\ —
! ®
L, ¢ N @ @$WH YE
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4.8.3. Ki¢ém tra mach AND sau khi di day

(1)

(2)

Trong qud trinh hoat dong binh thudng:

Dién trg gitta day (1) va (13) dua ra cing mot gi4 tri dién trg cua dén duoe
do trude chi khi ca hai cong tic (BS, va BS,) dugc bat. Vio thdi diém khdc,
dién trg tién dén vo cung (kim chi khong di chuyén)

Khi ¢6 su cé:

Vimach dién nay duge thiét 1ap bing cdch thém mot cong tic vao mach ma

duge di day ¢ phéan thye hanh 1, cho nén & day ching ta hdy xem xét nhitng
sal hong chi lién quan dén van dé nay.

a/ Khi ¢ di€u kién bét binh thuding, néu phép do dua ra cung mot gid tri dién

trG cia den da duge do trude d6, hiy kiém tra xem cong téc c6 hong khong
hodc ki€m tra xem ¢6 st dung nham tiép diém “a” thanh ti€p diém “b’hay
khong. Néu khong ¢é sai hong gi xay ra, thi ¢6 thé do ngén mach giita cic
duong day khdc ma khong lién quan dén céc cong tac.

b/ Néu gid tri dién trd 1 0 trong dicu kién bat binh thudng, c6 thé xay ra ngin

mach gita day 17 va day 5 ma néi cdc cong tic vé6i day dan.

¢/ Néu dién trd tién dén vo ciing (kim chi khong dich chuyén) tham chi khi ca

(3)

(4)

hai cong tac dugc bat, thi c6 thé xdy ra sy ngit mach gitta day s6 17 vi s8 5
ma ndi cdc cong tic, c6 thé do 16i di day hoic 161 & cong tac.

Kiém tra van hanh khi cap nguén

Sau khi ddm bao c4u dao nguén dugc tat, hiy noi phich cim t6i cira diu ra
va bat cdu dao. Kiém tra hoat dong ctia den so vé6i biéu dé thoi gian bing
cdch bat (ON) va tit (OFF) cong tic.

Kiém tra dign thé trong qu4 trinh hoat dong binh thudng

Dat pham vi cua dong hé do & 120V nguén xoay chidu va do dién dp &
pham vi da chi dan & bang 4-9.
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OFF ()FFJL Ref‘erence Rcfcrenceﬂ |
H‘V@&I Terminal Tcrminalir[—L
sr

B°s2 [3

#mgiefJFF! !

Reference Reference
n ; Terminal Terminal &——

Yo
BS2

ML@@ @)19!

Hinh 4-20: bién 4p khi cong tac trén thanh bus ON
va cong tac phia tai OFF

o
. m P
Ul || Reference Reference OFF i _E OENi i” @ o
— Terminal Terminal T—— 7 I i

Hinh 4-21: Dién dp khi cong tic trén thanh bus
OFF va cong tac phia tai ON

Rcfercncc Reference Er
Terminal Terminal ON ON
- [ i 1]
[ ‘ A}
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4.9. MACH OR (Thye hanh 3)

V& bi€u d6 thoi gian cla mach dién véi hai cong tic. Dén chi sang khi
mot trong hai cong tac bat.Sau khi v& so dé nguyeén 1y, di day mach dién

Time Chart (a)

a1 !
BS-A . | .' (Series 1) (Series 2)
ssp ——1L [ ] T T
Lamp S : o |

Time Chart (b)

s\ [\
BS-B s /_\ /_ \

. " r ' Lamp Lamp
Lamp RN . i l

Hinh 4-23: Bi€u d6 thoi gian Hinh 4-24: So d6 nguyén Iy
mach OR mach OR

4.9.1. So d6 nguyén 1y mach OR

(Series 1) (Series 2)

b
FE_A\ BSEJ\ OI-BS-A I-BS-B

B

Lamp (PLamp Hinh 4-25: Vi du mach OR
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4.9.2. So do6 di day mach OR

Hinh 4-26: So do di day

L . @ [Tie [C]
"/f’

MCCB | @® ®)

B E

BS2 | pgs

®0

®

g
L2 N] @, ® T WH YE RD

~®@ @[ )

Hinh 4-27: Hoan thanh Mach OR
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4.9.3. Kieém tra mach OR sau khi di day
(1) Trong qud trinh hoat dong binh thuomg:

bi¢n tr¢ gitta day (1) va (13) dua ra cling mot gid tri dién trd cla deén duoc
do trudc chi khi mét trong hai cong tic (BS, hoic BS,) duge bat. Vao thoi
diém khdc, dién trd tién dén vo ciing (kim chi khong di chuyén)

(2) Khi ¢é su ¢o:

Vimach dién nay dugc thiét lap bing cdch thém mot cong tic viao mach ma
duge di day ¢ phan thyc hanh 1, cho nén & day chiing ta hiy xem xét nhitng
sai hong chi lién quan dén van dé nay.

a/ Khi ¢ diéu kién b4t binh thudng, néu phép do dua ra cling mot gia tri dién
tr¢ chia dén di duge do trude do, hay kiém tra xem cong tic ¢6 hong khong
hoac kiém tra xem ¢6 str dung nham ti€p diém “a” thanh ti€p diém “b” hay
khong. Néu khong ¢6 sai hong gi xay ra, thi c6 thé do ngin mach giita cic
duong day khac ma khong lién quan dén cdc cong tic. Néu mach dién dugc
chudn bi & phan thyc hanh 1 1a binh thuémg va su ¢6 xdy ra chi sau khi thém
mot cong tac vao mach, ¢6 khi sai hong do ti€p xiic chia cong tic vira thém
vao hoac do di nham day. Chi ¢6 mot cdch kiém tra 13 g& cac day bi nghi
ngd ra xem lai.

b/ Néu gid tri dién trd la 0 trong diéu kién bat binh thuong, c6 thé xay ra ngin
mach gifta day 2; 5 va diy 16 ma noi cdc cong tic véi thanh bus diéu khién
trén phia duge chiu tai phia ma néi day 12 véi day 11,

(3) Kiém tra van hanh khi cap nguén

Sau khi dam bdo attomat nguén duge tit, hdy néi phich cidm téi clta ddu ra
va bat cau dao. Kiém tra hoat dong clia dén so véi biéu dé thdi gian bing
cdch bat (ON) va tat (OFF) cong tic.

(4) Kiém tra dién the trong qua trinh hoat dong binh thudng

bat pham vi clia dong hd do ¢ 120V nguén xoay chiéu va do dién dp &
pham vi di chi dan & bang 4-10

4.9.4, Mach AND vé¢i tiép diém “b”
(Ki€ém tra phin thuc hanh 4)
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Déi di day ti€p di€ém “a” cha cong tic BS, sang ti€p diém “b’ctia cong tic BS,.

in tay (bat)va nha tay (tat) cong tic vai lan va kiém tra nhitng thay déi vé dién
the.

L © Ly @ CJ
l_._x/

MCCB

D

i J' @T
L2 . ND o o?wn
/B e S

Hinh 4-32: Mach AND véi “b” contac
dé kiém tra

BSi

BS:

BS3:(RD)

1
e

Hinh 4-33: So do6 di day cua mach AND
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4.10. Céc ro le dién tir

bay la nhiing thiét bi dé dong hay md céc cong tic véi mot luc hit dien i,

—— Loai ban 1é

—— Theo cau tric —

—— Loai tinh tién

Céc role dién tor ——
— Role diéu khién

L Theo chiic nang——— Cong tic to dién tir

Cong tac dién tir

4.10.1. Phan loai
(1) Céc role loai ban 1é
Nhimg role nay tuong d6i nho vé kha nang ti€p xic, va thudng duge st dung
cho trong tai nho va ciing nhu céc role trong PC (B9 diéu khién chuong trinh)
a/ Pac diém
- Dong phét ra cha diém tiép xic
khoang tir I dén 10A
- Tiéu thu dién cua cudn day la 2 dén
3VA
- C6 hai loai role: mot loai dung ngudn
AC va mot loai dung nguén DC
- Hay than trong khi noi cic cuc cua

role mot chiéu.

- Khi dung nguén mot chiéu, cac diot
dugc st dung nhu cdc thiét bi triét tiéu
dong tu cam

Hinh 4-31: Bén ngoai cua ro le
kiéu ban 1é

65



BAN PIEU KHIEN PIEN BAO DUOGNG PHAN PIEN MAY CONG CU

b/ Van hanh
Hinh 4-35 la so d6 van hanh cua role loai ban 1¢. Khi dong dién chay qua

cudn day dién tir qua cong tac, cudon day trd thanh mot nam cham, sau dé hit
miéng sat. Mié€ng sat trd thanh Hinh truc ban 1€ va bam chat vao 161 sat clia cudn
day dién tir. Sau d6 ti€p diém chung (ddu n6i COM) duogc gan vao déu cudi clia
miéng sat cung chuyén dong, tach roi khoi cong tic duge gan co dinh trén phia
NC, va dong tiép diém. Khi cuon day bi mat dién, miéng sat lai trd vé vi tri ban
dau do luc 10 xo bat trd lai, va tiép diém ciing trd lai, cong tac hanh trinh ma noi

ciac dau COM va NC.

) , COM
Ti€p diém
dong

Power source for coil Power source for coil

Hinh 4-35 Hoat dong ctia cong tac loai ban 1é

¢/ Céach st dung

1 2 3
Cac chan dé thuong duoc su dung slojolo
—
5 :J 7 ——
9 10 11

trong khi di day céc role ban 1€ dung cho 8
1

bang diéu khién. Sip xé&p cdc diu ndi cha
2

role dugc quy dinh bai JIS C 4530 va so do 1a vt
nhu trong hinh 4-36 dugc vé& trén bé mat L. ] [0 [0 [

o 13 U U 14 olzizle
hay trén dau cua role. Bottom View

Hinh 4-36: Cach sap xé&p cac dau ra
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(2) Ro le dién tir ki€u tinh tién

_bau noi day
P

Tiép diém dong

~_ Tiép diém tinh
~ Loi1 thép don

L p dong

- bau cuon day

— Loi thép tinh

~  Cudn day

Hinh 4-37: K&t ciu cua role

l : “b” contac
: %

y— .-._—g — Dau noi
o
i “a” contac
: [ Loi thép dong
~ Cuon day

IdllHllhlll TR

= 'I'I

e = L&i thép tinh
l ‘ AR / bé

'1
|1H‘\ a

Hinh 4-39: Hoat dong ctia ro le chuyén dong tinh tién

"J
r‘;

H JHLH

a/ Dac diém

Dién ap cach dién 16n hon 600V

Dong dién trong pham vi 8- 600mA

Cong suat tiéu thu 10-15 VA

Thoi gian tré khoang 10-25 ms
b/ Hoat dong va nhiing diém cin chd y khi st dung

Hoat dong co ban cua loai role nay thi gidng véi loai role ban 1€. Déu dua
vao tinh nang van hanh cua ti€p diém, sau khi tiép diém “b” ctia mot diém nao

EL ”

do bi ngat, thi ti€p diém cua diém khac dugc thuc hién.
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Mot s6 role c6 céc ti€p di€m “ngit trudc khi thyc hién”(hodc céc tiép diém
g6i nhau) dé duy tri diéu kién déng tam thoi ctia ¢4 hai tiép diém.

Theo quy tac chung, mot role dugc lap dat theo phuong thing ding dé ma
phia nguon dién Ién trén va phia tai & phia du6i, nhung theo huéng din cia nha
san xudt sy sai sét trong lap dat s€ lam gidm dac tinh ctia né nhu dac tinh hoat
dong theo phuong nam ngang hay viéc lap dat trén tran nha, tinh nang tu ngit va
tudi tho ctia né.

4.10.2. Ky hiéu cudn day dién tir

i ?

Cuon day role Cuén day Cudnday  Cudn day khi
dién 4p dong dién  khong phan loai

Hinh 4-40: Ky hiéu cuon day dién tir

4.11. SO O PAU RA CUA THIET BI

Mbi mét dung cu ¢ nhiéu déu ra, do d6 khi dua vao so dé dé bi 16i va
nguoi ta qui dinh cdc so thit tu cho cdc ddu day. Néu s6 ddu tién ghi 1 hodc 2,
ti€p diém d6 1a “b” contac. Néu 1a 3 va 4, ti€p diém dé 1a “a” contac.

o,

Al
53 61 72 B3

ol 8¢ AU S N

2 64 62 72 84 1
13 23 33 43 - 14
- 0'¢|00
p—O ¢ e Ql 9l O
14 24 34 44
A20

A2 -

(o

Nut an Role dién tur Peén bao

Hinh 4-42: So d6 nguyén ly
Hinh 4-41: Thiét ké& cac so dau ra

vdi cac sO dau ra
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4.12. DAU HIEU DAY DAN CHINH

D¢ di day mach diéu khién, nhin chung cdc day dan véi cdc ddu hieu day
dan chinh ma tuong tng v6i cac s6 ghi trong so dé tuén tu déu dugc néi theo céc
s6 dau ndi clia thiét bi. C6 mot s6 cdch dit céc ddu hiéu day din chinh. Mot s6 vi

du vé van dé€ nay dugce trinh bay & Hinh 4-43, Hinh 4-44 vi Hinh 4-45.
4.12.1. Phan bo cdc ddu hiéu day dan chinh bang phuong phap danh so 16
(T4t ca cdc day duge néi t6i cing mot dau noi déu cé cling mot s6)

(1) it s6 cho truc X va sau dé dat s6 cho truc Y trong so d6 tudn tu noi ma
cdc thiet b diéu khién dugc sip xép trong cdc méu ké 6 vuong (Vi du: s6
cho tryc X clia duong day n6i cudn day 52 va cong tic trong Hinh 4-43 13

010 va s6 cho tryc Y 12 5, s8 ddnh ddu ddu hiéu day dan chinh 13 015)

(2) Neéu cdc vi tri cua cac day dan khac nhau noi ma d4u hiéu day din chinh
dugc xdc dinh trude do thi duoc noi vio cing mot ddu ndi, hay st dung
cung mot ddu hiéu day dan chinh (Vi du & Hinh 4-43 dudng day véi diu
hiéu day dan chinh 011)

(3) Trong khi ddnh s6 truc X va truc Y, s0 cdc con s6 duge xac dinh dua vao
sO luong cdc thiét bi va cac mach
(4) Khong &n dinh s& cho céc thanh bus diéu khién. Doi khi cdc ky hiéu: R vi

S, Rva T, L va N, hoac +24 va COM dugc sir dung cho cdc thanh bus

diéu khién.
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010 ' 020 030 040 050

Hinh 4-43: Phuong phép ghi s6 vao day dan

4.12.2. Phan b6 cac dau hiéu day dan chinh bing phuong phap danh s6 16
(moi day ¢6 s6 khac nhau)

Mac du viéc ddnh s6 ¢6 cung mot phuong phap, an dinh céc s6 khic nhau
cho tét ca cdc day dan. Diéu nay c6 nghia ring méi day c6 mot s6 khac nhau.

010 020 030 040 050 060 070 080
- 4 ] ! ' !
ulll s-;:rl o “”‘ wal LN u?]l uE1l
3; & 33-L \88-L PE\s3-86 [F\3 5X
e — — B3 o - o i) NN [ TEY — ] .
\
usd M I A A
?‘ﬁ-.\ |
1wid | o _
'7 l
86 I
L I I
EX) | Cee ] [EX]
056 | " llFlnI
1 T

Hinh 4-44: Phan b6 cdc ddu hiéu day dén chinh bang phuong phdp dénh s6 16
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4.12.3. Cac dau hiéu day dan chinh v6i cac so thir tu

bay la viéc khi danh s6 cdc day dan tir trén xudng dudi va tir trdi qua phai
trong so do mach tuan ty (Trong trudng hop nay, s6 cho day dan duoc ndi cing
mot dau ndi la giong nhau hay khdc nhau déu do nha san xuit quyét dinh.

L{lelL.:i! F g
N T e
R} S| T Rl . ---------........_.\
E.
?‘..23 8
c-) 3-88\' 5
ON"
1 4\
o 2
592 9
N RD TYE
1

Hinh 4-45: Cac dau haén day dan chinh véi cac s6 thi tu
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4.13. MACH ON- OFF VA MACH NOT DUNG RO LE PIEN TU

Dung role dién tir, hdy lap so d6 c6 hai dén traing (WH) va dén vang (YE). Dén
trang sang khi bat On (ON-OFF) va dén vang khi ¢ trang thai Off (NOT) khi nit
an bi an xuong. Hay v& cdc diém ndi day & so d6 nguyén 1y Hinh 4-47

L1 —x
L —"I‘ BS s s Lo
mces| B\ \mc /wmc
4 54 |62
Al 1 1
C
A2 ) 2YE
Ky hiéu loai 1 Ky hi¢u loai 2

Hinh 4-46: So d6 nguyén 1y Mach ON- OFF va mach NOT

Li_, OLI® I

MCCB! ® @, @];
| [--\ MC_]\ MC: /
BS:- ) @8

= ol o Time Chart

BS: ﬂ
o

-8 8l ®  wmc_qO

9 ' .. by
8, 0,80,Q, i
@0 @ "WH_YE _",'i YE —I 11

™% e T

11

L2

Hinh 4-47: So d6 nguyén 1y va bi€u d6 thoi gian cho bai tap
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4.13.2. So do di day

| BS,

BS-

BS:(RD)

Hinh 4-48: So d6 ndi day mach ON- OFF va mach NOT

L1 Q
MCCB: I?‘ 5
! MC}
i B @m \6
3
. BSl-.@;) 0O
- @ @ @)
': 9 @
; . DG w
i MC |
Lz_x;- ]®®'WH_E [RD|
“® ® 0= . -

Hinh 4-49: So d6 n6i day mach ON- OFF va mach NOT
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4.13.3. Tiép tuc kiém tra bing dong ho

Sau khi di day, ding Hinh 4-47 d¢ kiém tra xem xét hoat dong ctia mach.

Kiém tra nhitng sai s6t trong khi di day, kiém tra ngan mach va khang dinh dam

bao an toan.

(1)

Trong qua trinh hoat déng binh thudng:

a/ Khi khong c6 thiét bi ndo dugc hoat dong trong mach:

Thanh bus diéu khién tit L1 bao gém céc diém 1, 2,5, 24 vi 30 vi thanh
bus di¢u khién tix N1 bao gém cdc diém 13, 12, 10, 11 va A, va céc dudng
day n6i cdc ti€p diém véi ti gilta cic diém 6 va 9, 25 va 26, 31 va 29 déu

hoat dong lién tuc.

b/ Gid tri dién trd giita diém 1 va 13 1a;

(2)

* La dién tr6 clia dén vang khi 4n cong tic

* La dién trg song song cla cudn day cia role dién tir va ciia dén vang khi

an cong tac (N6 thuong it hon gid tri dién & ciia role hoac den vang).
Khi thanh ki€m tra cta role dugc 4n cham:

Trude tién né chi gid tri dién trd cha den vang, sau dé tién dén vo han, va
cudi cung chi gid tri dién trg cta dén trang (Khi role loai tiéu chudn véi
tiép diém “ngét trudc khi thuc hién” duge sit dyng, thi gia tri dién tr§ 13
tuong duong vdi di¢n trud song song ciia dén vang va dén tring thay vi

tién dén vo han)

Khi ¢6 sy ¢6 xay ra:

Khi khong c6 thiét bi ndo dugc van hanh trong mach, néu tinh lien tuc
khong xay ra & vi tri can, c6 thé day dan bi diit tai diém khong lién tuc d6
hay & vi tri truée do.

Khi gid tri dién trd giita cic diém 1 va 6 bang 0, bat cong tic lén. Néu dién
trg tién dén vo cling, 6 thé do ti€p diém bi hong. Néu khong, cdc tiép

diém c6 thé bi han lai hodc do di day sai (ngén mach).
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* Neéu dién trg gita 1 va 13 tién dén vo cang khi cong tic khong bat, cé thé

do day dan bi dit d6i véi den vang hodc day din néi 31 va 29 bi hong.

Neéu khong c6 thay d6i nao vé dién trd gifta day 1 va 13 tham chi néu bat

cong tic, thi co thé cdc tiép diém bi dinh nhau.

Néu c6 su co khi thanh do duge an giita day 1 va 13, hiy kiém tra ti€p

diém cla role
(3)  Kiém tra hoat dong khi nap nguén

Sau khi dam bao &t t& mdt ngit, ndi phich cdm vao ctra ddu ra va bat cau
dao. Kiém tra hoat dong cia dén so v6i biéu d6 thoi gian bing cach an va

nha cong tic (ON-OFF).

(4)  Kiém tra dién 4p trong qud trinh hoat dong binh thuong.

I [ Switch [\ [\
l.:my_[__|- [—1 White Lamp |
_ ilm—] |_, Yellow Famp
N Pe-Fay Tine-Tag

Hinh vé 4-50 Bi€u dé thfi gian ciia mach ON/OF va mach NOT

4.14. MACH TU DUY TRI VA TU CAT BIEN (THUC HANH 6)

4.14.1. Mach tu duy tri

Nhu da néu ¢ Hinh 4-51, thém vao va néi dudong day A téi mach duge tao ra &

phéan thyc hanh 5 va xem xét diéu gi xay ra khi cong tic duge tic dong.

Chii ¥: Trudc khi di day, ngat (OFF) 4t t6 mat (MCCB) va khong néi day nguén

dé tranh ngén mach, hiy than trong dé tranh nhilng tai nan xay ra.

So d6 tudn tu cua mach nay duge trinh bay ¢ Hinh 4-52
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:t"xh
NI

S| ety ‘

L1

BS: (GR)

Hinh 4-51: So d6 di day ctia mach tu duy tri

L_ ., oo ]

MCCB! ® @ 1754
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Hinh 4-52: So d6 tuan tu ciia mach dugc hoan thanh
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4.14.2. Mach duy tri tu cit dién

Nhu két qua cua phan 4.14.1 dua ra n€u cong tic dugc an vao sau dé duge
phuc hoi, role ti€p tuc hoat dong. D€ loai bo hay phuc hdi hoat dong nay, khong
n6i dudng day A. Thay vi viéc n6i va khong néi dudng day A. “b” contac nén
duoc dung cho ti€p diém nay béi vi tiep diém duge bat moi thoi diém va den s&
tat khi MC, lam vigc.

Mach nay véi “b” contac duge goi la mach duy tri ty cit dién. So d6 nguyén 1y
dugce néu 6 Hinh 4-53.

Ll_x/_@_

MCCB:
' E--\
BS1 ®
L2y ‘: 110 | @ E}
T8 @ o O — —

Hinh 4-53: Mach duy tri tu cét dién

4.14.3. Kiém tra sau khi di day

Dudéi day la gia tri dién trg giita day 1 va 13 trong qua trinh hoat dong binh
thuong:

(1) Khi khoéng hoat dong: La gia tri dién trd cla den vang

(2) Khi cong tic BS1 duoc 4n: La gia tri dién trd mic song song cua dén vang
va role dién tu

(3) Khi thanh kiém tra cia MC, dugc ddy ra. N6 di tir gid tri dién trd cia dén

vang dén vo cling, sau d6 tuvong duong vGi dién trd cha dén trang va role
dién tir
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(4) Khi cong tac BS3 dugc 4n trong khi tiép diém ctia MC1 dang duoc mé ra.
NG thay doi tir gid tri dién trd mac song song chia dén tring va role dién tur
tdi gid tri dién trd cua dén trang.

(5) Khi cong tac BSI va BS3 dugc dn ciing mot lic: La gid tri dién tr& méc

song song cta dén vang va role dién tir (nhé hon gid tri dién trd cla role
den vang)

MCCB: ® {5 ®|3
‘ £\ MC) MC: [/
BS: ® @) |6 [] @D|6

@19
. MC, )
L> : :Nll @llo @

“® @ © O t—
Hinh 4-55: So d6 nguyén 1y
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4.14.4. Ki€m tra hoat dong qua biéu dé thoi gian

Cung cdp nguén vao mach bing cdch bat MCCB dé kiém tra hoat dong. Hoan
thanh biéu dé thoi gian & Hinh 4-56

BS, ﬂ
B T I .

MC

WH lamp -

YE lamp

hinh 4-56: Biéu d6 thoi gian

4.15. MACH TU DUY TRI (MACH NHG)

Mach tyr duy tri 1a mot mach ma duy tri cdc diéu kién hoat dong cha tiép
diém cua role bing cdch cho mot dong chay qua cudn day cia role thong qua
ti€p diém role

Mach nay cling dugc goi Ia mach nhd bdi vi n6 nhé duge cong tac BSI1 da

duoc an.

BSs[ -
2
|

3 5

- Mc\

4 6

BS:[- \

G
MC |

10}

Hinh 4-57: Mach tu duy tri
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4.15.1. Mach phuc hoi ctia mach tu duy tri

Hinh 4-58 v6i nhiting mii tén di chi ra mach ty duy tri bi ngit béi mach
phuc héi. C6 ba cdch chén “b’contact (BS - B) nhir & hinh v&. Mach (a) va (b) ¢6
cung mot hanh dong, wu tién cho viéc khir tr chia cuén day dién tir khi ca hai
cong tac duge an.

Phu thudc vao céc mach nhdnh xung quanh vi vi mach (a) va (b) khéc

nhau vé do dai day dan, gia ca, dé bao dudng, cho nén cdc mach nay ¢6 thé duoc

sir dung. Mach (¢) uu tién cho su nhiém tir cia cuén day dién tir khi ¢ hai cong
tac dugc 4n dong thoi.

X ™ A
_ BS-A . |3 $5 BS-ALl3 53
BSE-;H BV WMo By Vjwe
2\ \ 4 54 4 54
BS-A |3 53 o BS'E %
: BS-B ! -
C iMmc L7 2l
4 54 b
Aly < Al ALY <
[Mc] M| [Mc]
A2 A2 A2
| i t
(a) (b) (c)

Time Chart

BSi n

BS; !

MC ()|

MC(b){f

MC (c) - |

- [Ep————

Hinh 4-58 Mach phuc hdi ciia mach tur duy tri

(Cau hoi 11) Hoan thanh biéu d6 thoi gian clia hinh 4-58
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(Cau hoi 12) So d6 di day dudi day tuong ting v6i mot trong ba so d6 nguyén 1y

0 duéi. Do 1a so do nao?

Hinh 4-60: So d6 nguyén ly
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4.16. CAC MACH KHOA GAI (Thuc hanh 7)

Mot trong hai cong tic - BS, (‘a”contact) va BS, (‘a”contact)- ci nao dugc
fn dau tién s& bat den sdng lén va ngan khong cho dén khic sing. Nhiimg loai
mach nay ma ngan chin hoat dong ctia mach khéic duoc goi 1a mach khod gai (c6
nghia la khod tir bén ngoai). Ching ciing duge goi 1a mach tham khao tuong
duong vi chiing wu tién cho coéng tic (ndt 4n) ma duogc tic dong trude.

Vai trd cua BS; (“b” contact) 1 phuc hdi mach ty duy tri duge kich hoat bdi cong
tac BS, hodc BS, .Theo biéu dd thdi gian hinh 4-61, hily xem xét so dé nguyén 1y
va di day vao mach.

4.16.1. BIEU PO THOI GIAN

BS,

BS,

BS,

WH

Hinh 4-61: Biéu d6 thoi gian clia mach khod gai

Khi an cong tic BS, dén tring bat 1én. Sau d6, tham chi n€u 4n cong tic
BS, dén tring vin sdng. Khi ca hai d&n bi tit, néu 4n cong tic BS, trudc cong tic
BS,, d&n vang sdng. Sau d6, tham chi néu an BS,, khong cé su thay déi ndo xay
ra ¢ cac dén.

Diéu nay xay ra bdi vi mach khod gai ngat mach hoat déng On clia cong
tic BS, hoac BS,. cdc mach ndy thudng duoc st dung trong mach diéu khién
dong co quay hai chiéu hoidc trong mach diéu khién khong lam viéc trong cling

thot gian.
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4.16.2. So do nguyen ly va so do di day ctiia mach khoa gai

Cac mach ma tao ra céc hoat dong & trén 1a cdc mach “b” contact cia MC, va
MG, trong hinh 4-62.
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Hinh 4-63: So dé di day ctia mach khod gai
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4.16.3. Kiém tra sau khi di day
Duéi day Ia gid tri dién tr& gifta day 1 va 13 khi mach s& hoat dong binh
thuong
(1) Khi khong hoat dong: La gid tri dién tro ti€n vo han (kim cta déng hé do
khong dich chuyén)
(2) Khi &n cong tic BS;: La gia trj dién tr& cha cuon day ciia role dién tir MC,
(3) Khi dn cong tic BS,: La gia tri dién trG cia cuon day cia role dién tir MC,
(4) Khi thanh kiém tra ciia MC,dugc diy ra: La gid tri dién trd tuong tu cla
den tring va role dien tir MC,
(5) Khi thanh kiém tra cia MC,dugc ddy ra: La gid tri dién trd tuong tu cia
deén vang va role dién tit MC,

(6) Khi 4n cong tac BS, trong khi thanh kiém tra ctia MC hoac cha MC, dang
duoc ddy ra: Gid tri dién trd tang tir gid tri dién trd tuong tu cla day 4 va 5
tGi gia tri dién trd caa den.

4.16.4. Kiém tra hoat dong khi cung cap nguén

Sau khi dam bao attdmat duge ngit di, ndi phich c¢im t6i clta ddu ra va bat
cdu dao lén. An cong tic BS,, dén tring s& bat lén. Sau d6 ta thdy dén trang
khong thay déi gi tham chi khi cong tic BS, dugc bat 1én hay tit di. Sau d6 dén
tit di véi cong tic BS,. Kiém tra xem hoat dong ctia dén ¢6 tuan theo biéu do

thdi gian bang cdch an cong tic BS, va sau dé 4n cong tic BS,
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4.16.5. Kiém tra dién 4p trong khi hoat dong binh thuong
Hay kiém tra nhiing thay déi vé dién dp cua mach nay phu thuoc vio hoat
dong ctia cong tac.

(1) Nhing thay d6i vé dién dp v6i m6i quan hé vé phia tai

Terminal
W e

# ik

R I [Ow{0®

BS; BS,

- MC,

G_S)OFFI@
BS:

@OFF /" B

MC:

Hinh 4-64: Di€u kién ban dau

:r ' Rotating
(; 4; 4
ON N \ ON
] = j] - @
OFF = N
2
OFF OFF ®
OFF Stopped
- o #1:  Reference
Terminal
s
ON OFF — ON
T ® 4 . T@J
- ‘__®_._ 883@ Bs.@ “ \. —
Y e [T <
ey ,
: ® T @
BS:2
(@ SFIEIC/ [
2

Hinh 4-65: Khi nit an BS; ON MC, hoat dong
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_ON — OFF
® 1 ®
BS,
@ MC, @ ’
OFF — ON -
®ps:d. @

OFF — ON

@) OFF
MC:

; OFF

J(—@ BS: = ©BS:‘E v e
— o

MC,

®OFI-{]|: ©

BS:2

T®DON D [

- MCa2

Hinh 4-67: Khi BS; ON
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(2) Nhitng thay doi vé dién dp v6i m6i quan hé vé phia cong tic.

Reference
Terminal

Q ON | ON |

R O R BT OB NGy o L e

BSJ BS! ’ﬁ‘ ‘_@ e

®orr] @
BS

TN [ [

Hinh 4-68: Diéu kién ban dau

0

| Rotating

;;/.
Reference
Terminal
ON OFF — ON
1@ L @ [0 &0
BS; BS:
N WOFF 0
‘\' T o= MCI‘-.
| ® I © K
BSE =N ,..f

. =S
29) OFE‘[/C» @ u

Hinh 4-69: Khi ndt 4n BS, ON MC, hoat dong
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Refergnce
Terminal

\ ON ON — OFF
® L® ® L O\

BS; BS,

@ MC\®
[\(ﬂﬂ- OFF — ON """
Bpsd. @

OFF — ON

DL ® N

Hinh 4-70: Khi BS, ON MC, déng thoi lam viéc

OFF OFF 11 on g
orr gD
OFF ON |
Reference B
T%r&‘%lil ON — OFF OFF ' ON Dung
) J .. 1
® E @ @BS‘/L[ ® \ @Mcz § ®—|IMC I—l © \@
ir—L /7s i) 1\(/)l"fg @ 5 < OFF (7(’
t%lo- ! ) [ @

@ 1: @ ®MCI ! MC:

BS2 OFF \% [ ise

ZOFEAC 2 wal

Hinh 4-71: Khi BS; ON
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4.17. AN TOAN KHI THIET LAP MACH PIEN

4.17.1 An toan khi diéu chinh cac tiép diém ctia cong tic va role

(1)
(2)

3)
(4)

(5)

(6)

Khong mac noi tiép role hoic phu tai

bién trg tai khong chi bao gdm cédc thanh phan dién tré don thudn ma con
ca cdc thanh phan dién khdng, dién dung.

Céc role va cong tac nén dugc st dung trong mach don cuc nhu & hinh 4-
72 (a) Hinh 4-72 1a vi du t6t va khong t6t vé n6i mach cong tic

Chi nén str dung cuc khong lam viéc néu c6 kha nang ngin mach giita cac
cuc

- Load ] : ' o Load 1}

* ¢ o Load 2 + * r_I_O“dz %
(a) Mach........ ( ding) (a) Mach khéc ( khong diing)

Hinh 4-72: Vi du ding va khong ding vé ndi cong tac

D¢ tang do nhay cla ti€p diém (contacts), chon dong t6i da dudi gid tri da
dugc ude tinh tham chi ca khi dung céc cong tic hai, ba, hoiac bon cuc
nhu cong tic mot cuc.

Chu y phai do6i tinh dén su chap dién tGi moi phu tai

4.17.2. Tinh phan cuc ctia mach diéu khién

(1)

Bt cit lic nao cé thé, ndi cdc cudn day cing nhau vé phia pha tiép dat
trong mach mot pha.

(2) Bat ct khi nao c6 thé, dat cic cuon day cling nhau trén pha S (pha tiép

dat) hoac phia pha T trong mach ba pha (Trong mach ba pha, day L, pha
(S) dugce tiép dat nhu Hinh 4-73. Do d6, viéc s dung L,(R) va L, (S) 1a
an toan.

L

Hinh 4-73: Mach 3 pha n6i dat
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Nhu trinh bay ¢ hinh 4-74, néu c6 sy cd tiép dét gifta contact va cudn day,
cudn day s& hoat dong khong binh thudng khi ti€p di€ém md (Off) trong mach
(a). Néu ti€p diém dong (On), diéu ndy gay ra ngdn mach va chay day cdu chi.
Cho nén cugn day khong hoat dong.

N

“PhanGiddt | NG6i gt sai

!
------ k!

@ ®

Hinh 4-74 Tinh phan cyc cua mach dién

Tuy nhién, trong mach diéu khién (b) van dé nay I4 nguy hiém bdi vi cudn
day ti€p tuc hoat dong du ti€p diém déng (On) hodc md (Off). Sir dung thiét bi
cam bién dé phan biét pha ti€p dat tir phia cao thé.

4.18. ROLE BAN DAN
4.18.1. Un diém
(1) Do bén cao. Boi vi chiing 1a céc role khong tiép diém, khong ¢6 cdc bo
phan dich chuyén nhu & role tiép diém.
(2) Rat phu hop khi céc ti€p di€m trong mach dugc bat va tit thudng xuyén
(3) Ché tao it ti€ng 6n bdi vi mach bi ngit khi dong phu tai bing 0
(4) Tén it dien
(5) Tranh dugc dong tang dot ngot vao cudn day
4.18.2. Nhuoc diém
(1) Cong sudt dong dién siéu tai thap
(3) Bdu ra nén duge sit dung cho nguén AC va déu ra transito diing cho DC
(4) C6 kha ning xdy ra hong héc do dong do
(5) Boi vi chi ¢6 mot ddu n6i ngudn ra trén ngudn vao, nén chiing khong thé

duoc st dung dé diéu khién céc thanh phin da ning
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Photo-coupler N
T " 1 ]
L— 3| 5 g
‘E ____ A N é n
= Enput circuit |/ 4{ ! 2 g | [nac Snubbe: E
a N ) Z a 7 circuit
0 5 - 5
=] 2 = J 5
) 2 = E
— L— £ - - 0
(a) SSR with zero crossing function for AC load
Photo-triac coupler
-
- 3.
; g 'S
€ | Input circuit q Triac Snubber
b4 o CII‘CUII 1
3 g
5 =
E

(b) SSR without zero crossing function for AC load

Photo-coupler

- —

Input circuit

[=1
|
|

Jeuruusy ndug

L]

Output transistor
3. J Reverse ,g
g E - , blocking g
E_ gl diode 5
AEHEN :
gl & o B
_,%L L] N '

(¢) SSR for DC load

Hinh 4-75: Vi du cta so d6 cau triic SSR

4.19. ROLE THOI GIAN TLR

4.19.1. Phan loai

(1) Phan loai theo cau tric

a/
b/ Role thoi gian dién tir

* Loai nap CR

* Loai bd dém dao dong
¢/ Role thoi gian diéu khién

* Role thoi gian khi nén (stir dung khong khi)

* Role thoi gian nap dau (st dung dau)

Load power
source voltage

ANVANVA
vV U \

|
ANAN
\V

Input/output waveform

Input signal ON
OFF
Load current

Input/output waveform

Input signal ON
OFF

Load current

1

Input/output waveform

Role thoi gian dong co (theo tiéu chuidn JIS C 455)
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(2) Phan biét theo hoat dong
a/ He¢ thong hoat dong tré thdi gian (on-delay)
b/ He thong khdi dong lai tré thoi gian (off- delay)
(3) Loai role thoi gian tiép diém
a/ Cdc ti€p di€ém hoat dong tré thdi gian
b/ Céc tiép diém hoat dong gdp
4.19. 2. Hoat dong
(1) Hé thong on - delay (hinh 4-76)

Khi mot thoi gian xdc dinh troi qua sau khi kich hoat mach hoat dong
(ngudn dién hay cdc tin hi¢u ddu vao), ti€p diém duoc tic dong, vi nhd phuc
héi, tiép diém dugc trd lai
(2) Heé thong off - delay (hinh 4-77)

Mot tiép diém duge tdc dong nhd vao kich hoat cha mach hoat dong, va
khi mot thdi gian xdc dinh troi qua sau khi phuc héi mach hoat dong (nguén

dién hay cdc tin hiéu dau vao), tiép diém dugc trd lai.
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Cudn day Cudn day

Thoi gian tré “a”

Thoi gian tré “a”

thudng mao thudng md
___Thoi gian tré “b” _Thoi gian tré “b”
=“thuong dong *#  thuong dong
I
b ;
Tiép diém | I

|
Tiép diém \f f
| ' |
=
. A
Cuon day HT} @ Cuguday @

loai 1 loai 2 loai loai 2
Hinh 4-76: Hoat dong Hinh 4-77: Hoat dong
cua ON timer cua OFF timer

4.19.3. Phuong phap néi
Pau néi va phuong phap n6i cho ro le thdi gian dugce vé & hinh 4-78

mofones o ®® ©©_°
- . t‘”f;]-!
[&®®Qs®—] '_®® (@C—aj

)
- (+
( H source H L) (~)— SOURCE M (I

(a) On-delay timer (b) Off-delay timer

RELEE

6 5 3

OO
\O O
7

8 1 2

\M o

P& cnia timer (c) On-delay time delay IC+instant IC

—

00/ =«

Hinh 4-78: Dau néi va cach sap xé€p cua ro le thoi gian
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4.20. ROLE THOI GIAN (Su khac nhau giita tiép diém hoat dong tré thoi gian
va tiép diém khéi dong lai tré thoi gian) (Thuc hanh 8)
Hinh 4-79 1a mach co ban ctia role ti€p diém hoat dong tré thdi gian
(1) Lap mach dién, ki€m tra hoat dong, va vé biéu d6 thoi gian
(2) Kiém tra chic nang nhu thay ddi pham vi thiét lap thoi gian
(3) Dich chuyén tiép di€m hoat dong tré thdi gian tir § cim role thdi gian va
thay th€ n6 bang ti€p di€m khoi dong lai tré thoi gian. Kiém tra hoat dong,
bieu do thoi gian va céc chiic nang.

L. (NN L2] @ |
;4?:*;?3,@ @ . (2] (7) , |
; a8/ - @ ' |
- () 3 5
MCI\ MC1 \ \ZLR - TLRL_‘=(E
BS';@ @4 @ [+1 '@_ & ‘® 5
[y
EG\i MC1
BSI@ @ 2
; [ ] (] 1
: MC .
| @ e ©
o a: ©. o ol
: [MC,] TE @
L, | ®i0 B  &TWH YE D
® ® a

Hinh 4-79: So do nguyén 1y hoat dong cua ro le thoi gian

BS,

BS:

BS: (RD)

Hinh 4-80: So dau day cua ro le thoi gian
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(4) Su so sdnh cua cédc biéu d6 thdi gian

ps A\
B S, \f
R
¥ _
Wl
Hinh 4-81: Biéu d6 thoi gian (On timer)
P AN
BS AW
R __
YE
wii
Hinh 4-82: Biéu dé thoi gian (Off timer)
Y R o . [ |
R Y me Yme TLR |TLR ““E‘ 'r R LB |TLR
N .
B~ N Mc« - \
HiA L M BEDE] \ ] Me
s m R L Y E Wt qﬂ m R I Y E Wkl

Hinh 4-83: So d6 nguyén ly cia mach dung On va off timer

(Cdu hoi 13)
Thay ddi mach dién trudc dé den do tiép tuc sdng khi cong tic duge an va
duy tri trong sudt qué trinh thiét 1ap thoi gian va tat di khi qua trinh thiét lap thoi

gian da troi qua.
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CHUONG 5

NOI DUNG CU BAN VE MACH TUAN TU

5.1. POI TUONG PIEU KHIEN

5.1.1. Loai
(1) Bong co dién........... Chuyén dong kiéu quay
(2) Cudn day dién tir .......Kiéu chuyén dong : - Kiéu 4n
- Kiéu kéo
(3) Van dién tir......... Doéng va mé cho van dp luc dau hoic khi.

5.1.2.Ky hiéu
Bang 5-1 Ky hiéu cdc thiét bi hoat dong

Bong co dién ‘@

Cudn day SOL
dien tir

SV
Van dién tir —/\ﬁ

5.2. ATTOMAT ( MOLDED CASE CICUIT BREAKER - MCCB)
" Attomat (MCCB) dugc sir dung cho viéc bao vé chdng qud tdi & mach dién

SOL

dién 4p théap, chéng ngin mach, déng va cit dién cho phu tai. Attomat (MCCB)
dugc sur dung rong rdi nhu thi€t bi bdo vé qua dp clia dong co dién cling nhu

mach dién.
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(1) Cac ky hiéu

Attomét| )
DCtoc | Attomdt 2 pha Attomdt 2 pha AC
do cao
N \ \I\' R A
1 L L
Loai 2 >T< ? #% I 7%
Attomat
2 pha
AC

Bang 5-2: Ky hiéu 4ttomat

5.3. CAU CHI (F)
Khi dong dién vugt qud tri s6 dinh mic, day chay cdu chi bi chdy dit do d6 ngét
mach. N6 dugc sir dung d€ bdo vé mach dién khoi bi qué tai, ngén mach.

5.3.1. Tiéu chuan lya chon cia ciu chi
(1) Lya chon cdu chi ma ¢6 dién ap dinh mitc 16n hon dién 4p mach 1am viéc
(2) Dong dinh miic ctia cau chi phit hop véi dong dién clia phu tai

| I

Loai tong quat Loai m&

Hinh 5-1: K¥ hiéu ctia cdu chi
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5.4 CAC CONG TAC DPIEN TU (MS)
Chung 1a su ket hgp gilta cdc cong tic dién tir (MC) va role qua dong

5.4.1. Céic cong téc dién tir (MS)
Bang 5-3: Ky hiéu cong tic to dién tir

Tén

Tiép di€ém mach

i
L
|
| L
dong luc “a” contac . \ ; T/o
' }
(13 M J
b’ contac ?" ,
i i
Tiép diém thudng md d ‘
c6 phuc hoi \ |
I\

Ching c6 kha nang ti€p xdc cao hon va dién dp cao hon role diéu khién,

va dugc st dung dé md va dong tai cong sudt 16n.

Dau noi day ti€p diém mach dong luc

DPau noi day ti€p di€ém
—-_mach diéu khién

o / .//
/

-

Diu néi day tiép diém
mach _diéu khié

y
I/
— —, J'./-
A w4 s /
‘& : e v
— |\_ L_ —

Hinh 5-2: Hinh ddng bén ngoai clia cong tic to dién tir
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5.4.2. Cau tric cia cong tic to dién tir

Tiép diém finh
mach diéu khién

i i ‘ ____.—.==.:_‘_ 31 [ ‘\\
L&i thép dong——w [T o=l - “Ti€p diém dong
i I A mach diéu khién
.. . ) i \ Ry . . .
Phuc hoi bang_* = \ \ Tlephdé(%m dlc_)ng
10 xo e e \ mach dong luc
[T T S \
/J/ o Tiép diém tinh
Cudn day ——L ‘ | mach dong luc

Vong ngan mach -

e

Lo1 thép tinh

Hinh 5-3: Cau trﬁb bén trong ctia cong tac to dién tir
5.4.3. Role nhiét (THR)

Ching dugc dung dé bao vé dong co dién khoi bi chdy do qué tdi. Ma di
day noi that quy dinh riang thiét bi bao vé qud tdi cho dong co dién nhu cdc ciu
chi bao vé dong co khoi bi chdy, 4t t6 mat dung dé€ bao vé dong co dién. Role
nhiét, role cam ng va role tinh hoac cdc thiét bi c6 dén bao khi qua tai nén dugc
dung cho dong co dién.

Cdu tric va hinh ddng bén ngoai cua role nhiét duoc néu & hinh 5-4 va hinh 5-5.
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Niit diéu chinh

Tiép diém dong |

Nt diéu chinh
“b” contac A )

Nt Reset

Loxo ¢
- /I,.. iy,

Thanh kim loaj -+
duge cdch dign ||

dong

Hinh 5-4: Két cau bén Hinh 5-5: Két cdu bén
trong cua role nhiét ngoai cua role nhiét

(1)Hoat dong cua role nhiét
Khi dong co bi qua tai dong dién trong mach tang 1én, thanh phat néng néng
lén do d6 thanh ludng kim c¢6 do gian nd vi nhiét bi uén cong sé tic dong vao
don bdy 1am cho ti€p diém ctia role nhiét tic dong

So d6 hoat dong duoc trinh bay trong hinh 5-6.

{Push plate

Khi chua tac dong Khi tdc dong(Qua dong)

Hinh 5-6: Nguyén tac hoat dong
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(2) Quy dinh dong cho role nhiét

Quy dinh pham vi dong dinh mic (RC) t6i gid tri dong dinh mic cha dong
co. Cac role khong hoat dong tai gid tri quy dinh nhung hoat dong tai gid tri
bing 125% dong dinh mic hodc cao hon.
Vi du: Str dung dong co dién vai dong dinh mitc 10A.

Néu quy dinh dong 1a 10A role nhiét hoat dong khi dong qu4 tai 1a 12,5A
chay qua.

(3) Cac vi du vé mach

Mach dién bao vé qua dong

Overcurrent circuit breaker

Tidp diém
I )L J( )L l l l mach diéu
\ ______ ")*)_) khién
"~ [Etectromagnetic ‘|mc adliay “Tiepdiém - -
Lt} by &y by e don |
- | I L - _i'
. b - " - T
______ ) =1 uletagiiieaondind
Thermal relay I Role nhigt '
Heater | 1
PO T S | Y
Loai l Loai 2

Hinh 5-7: Vi du cua mach dién véi role nhiét
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CHUONG 6
PI DAY TONG THE

6.1. AN TOAN KHI PI DAY CAC MACH BAO GOM CA MACH PONG LUC

Khong 16n hon 60° -
Mach diéu khién

60°
W pn, e
1 T | T

— = N—
W - j Mach dong luc

Hinh 6-1 N6i day mach dong luc va
mach diéu khién vao hop dau n6i

(1) Khi n6i day mach dong luc va mach diéu khién t6i cing mot dau néi, can
chid y day mach dong luc di phia trén, day mach diéu khién di phia dudi.

(2) Tranh ti€p xuic day mach dong luc véi day diéu khién trir chd noi trude diém
noi.

(3) Sap xép day dan ctia mach dong luc dugc dat véi cdc pha, lua chon nhu sau:

Trén Xa
Red Black U
; — = @
White_ F Blue ~
——() [B» TMM w Phai
= %, c::ﬁ@' J
) AAYaA
Dudi Gan BBl

Hinh 6-2: Céch sap xép day ctia mach dong luc
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6.2. MACH KHOI PONG PONG CO KHONG PONG BO XOAY CHIEU 3 PHA
(Thuce hanh 9)

(1) bi day mach dong luc cua dong co khong dong bo 3 pha.
(2) Dung nit &n va mach tu duy tri dé hoan thanh mach diéu khién.

L1 L, Ly -

-

MC CB
-\ E-7 STP—BS /MC \ MC

- : ST—BIS
-\ mc A SN §
: MC

HTHR

v
S

MC

®G N ®RD

THR

Hinh 6-3: So d6 nguyén ly mach kh&i dong dong co

BSi
6 =
BS:
|
3 3 BS;

L Green White Red

-----------------

Hinh 6-4: So d6 dau day
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6.3. MACH PIEU KHIEN PONG CO KHONG PONG BO XOAY CHIEU 3
- PHA QUAY HAI CHIEU (thuc hanh 10)

(1) Lap mach diéu khién dong co khong dong bo xoay chiéu 3 pha
(2) Ding mach khod gai

LiLal,

MCCB

=
o

a1l

THR

BS,

/=

AL e B
iy, BT o

Hinh 6-6 So d6 dau day
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6.4. MACH HON HOP 100V VA 200V PIEU KHIEN PONG CO KHONG PONG BO
XOAY CHIEU 3 PHA

Dung mot mdy bién dp dé ha dién 4p ctia mach diéu khién va lap mach
dleu khién dong co quay hai chiéu

LiLol,

'y

MCCB

L1"’F’(_”:]

Rislg

li\“ _\;M(.I _\-Jm- :

M

3
MCs f\{:a\
4

i MCh MC:
Ei“):r_‘l_lj]- I

BS,

BS:2

@ BSa(RD)

Hinh 6-8: So d6 dau day
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CHUONG 7
BAO DUONG VA KIEM TRA

7.1. KIEM TRA

C6 hai loai ki€ém tra; kiém tra dinh ky va kiém tra dot suat. Li va tudi tho
thi€t bi phy thudc vao viéc sir dung thiét bi, moi truong lip dat, diéu kién hoat
dong va cdc diéu kién khéc. D€ duy tri may méc hoat dong va ngan ngura cac tai
nan khong ludng trudc, phai 1ap k& hoach kiém tra dinh ky va thoi gian thay thé
thiét bi theo catalogs.

7.1.1. Cac muc kiém tra (x4c dinh phu thuoc vao moi truong lap dat may)
(1) Ddu m& bam vao...Gay cham vo, ngén mach va cham dat.

(2) V& bdn quanh miéng loc.. Thong hoi lanh kém 1am ting nhiét do bén
trong.

(3) Vi tri lap thiét bi...Kiém tra néu thiét bi 16ng.

(4) Vit bat day...Kiém tra néu vit bi 16ng hoac roi; dac biét khi thay the hodc
lap rdp cdc bo phan gén v6i phan rung dong.

(5) Phan ddu mdi...ki€m tra n€u néng hoac céc tia 1ira 13m sai mdu céc diu noi.

(6) Day cap dau vao khong han 1ién ké...Kiém tra xem chiing ¢6 gin miy méc
khong.

(7) Vo..kiém tra néu ¢ sy bét thudng nao véi vé nhir ¢é con con tring nio
khong (kién) hodc bui bén,

(8) Phan day di chuyén...Kiém tra néu chit cdch dién bi rach hoac xudc.

(9) Mui hoi thoi hodc mui la trong khong khi

(10) Cap dién ... Kiém tra néu trong ving do nha san xudt thiét k&.

(11) Néu cé am thanh rung trong khi hoat dong

(12)Kiém tra trang théi clia cdc d&n bdo

(13)Kiém tra cdc bo phan

(14)Kiém tra tinh trang hoat dong...kiém tra tinh trang hoat dong cta thiét bi
c¢6 ddu kiém tra nhu attomat chéng do dién tiép dat. (kiém tra dinh k¥).

106



BAN PIEU KHIEN PIEN BAO DUONG PH_A‘N DIEN MAY CONG CU

7.1.2. Nguyén nhan va cac bién phap déi phé doi véi cac hong héc cia ro le
diéu khién (bang 7-1)

(Tt [str dung duing thi€t bi diéu khién: ro le diéu khién] dugc soan bai Higp
hoi thiét bi diéu khién dién cong nghiép Nhat Ban)

Mot 1o le diéu khién bao gém cdc phan cdu tric nhu: Tiép xic, 161 sdt va
cdc phan khic. Trong s6 d6, phén ti€p xic, ti€p theo 1 phan cuodn, gay ra nhiéu
hdng héc hon céc phan khac. Tuy nhién, phin 16n cdc hong héc 1a do cdc y&u t6
bén ngoai gy ra . Theo tinh todn, kiém tra du va lua chon chinh xdc trude khi

hoat dong cé thé ngéan chan hdu hét cic hong héc.

Bing 7-1: Mot s6 hién tuong, nguyén nhan va phuong phdp sita chita sy c6 &

mach diéu khién bang role

Hién tuong Nguyén nhan Bién phép khac phuc
Lo6i chiic - Lua chon sai dién 4p cudn day - Xem lai dién dp
nang - L&i cuon day - Kiém tra dién 4p vao
- Khong ¢6 tin hiéu dién vao gilfa cudn day va dau

- Budng dién nguén sut nol
- Mach dién ap tut -Ki€m tra dién dp
. dudng day

(Ghi chd, dic biét khi thiét bi cong
it 16n & gd |- Kié t do
sudt 16n & gan dang hoat dong, hoic Kiém tra hoat dong

i due 3 ° trudn

khi dudng day dai) cua ro le (Trong trudng
hop chdy, xem phén
- Hong cudn day /
chdy)
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Mach mat - Mt dién - Kiém tra dién 4p giita
dién

- Mt dién tir c&u ndi vao cudn day

- Han céc diém tiép xic

- Dién 4p du do mach két hop nhu
mach ban dan

- Ngimg lap chuong trinh mic song
song cudn day va tu

ciac dau day

- Kiém tra dién 4p giita
ciac dau day

- Kiém tra méi néi

- Kiém tra dién 4p giira
cic dau day.

- Kiém tra dién 4p giita
cac dau day.

Cudn day bi
chdy

- Dién 4p dat vao cudn day 16n
- Chon dién ap cudn day sai

- Ngan mach giita céc 16p trong cudn
day

- Kiém tra dién 4p giita
cac ddu cuon day

- Kiém tra dién 4p

- Xem xé€t lai moi
truong hoat dong

Tiép diém bi
dinh

- Tai cua thiét bi vuot qua cong suit
cho phép

- T4n s6 cao qué cao trong mach
- Phu tai ngin mach

- Cong tac va ngit mach bat thudng
do tiéng kéu khac thudng.

- Hét tuéi tho

- Kiém tra cong sudt tai

- Kiém tra tan s6 trong
cong tic va ngit dién

- Kiém tra lai phu tai

- Xem phan kéu khéc
thuong

- Kiém tra do ti€p xtic

L6i tiép xiic

- O xi hod bé mat tiép xic
- Mon hoac hong bé mit

- Cdc cOng va cdc ddu tiép xiic khong
thang hang do xr 1y sai

- Kiém tra méi trudng
hoat dong

- Kiém tra viéc chon ro
le

- Tudi tho cac bod phan

- X{r 1y cén than, ngan
khong cho bi rung

- M6i han
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Mon bat - Lua chon ro le sai - Kiém tra viéc chon
thudng cia | . Thiet chi y dén tai clia thiét bi (dac | - Kiém tra viec chon
bimf?t tiep biét 1a cong sudt dong co, selenoid | . Them mach triét tia
diem va den) Hira dién

- Khong c6 mach bao vé - Xem lai viéc chon ro

- Ap sudt giita cic ddu tiép xic cia le

ti€p diém khong t6t

Tiéng 6n - Thiét dién dp dng dung trong cudn | - Kiém tra céc ddu vao

day

- Lua chon sai dién dp cta cudn day

- Tang chdm dién 4p vao

- Thanh phin la giita phan dong va
phan tinh

- Phan 15i thép bi bao mon

16i thép

- Kiém tra ti l&¢ am
thanh

- Kiém tra dién 4p

- B6 sung hoic thay thé
mach, bo chit la

- Tudi tho

7.1.3. Bao dudng va kiém tra cic ro le kiéu diy
(1) Kiém tra ngay truéc khi hoat dong

a. Kiém tra cdc ddu vio da bit chic chin, an toan chua. Kiém tra céc

dau néi cua day din véi cdc diém bat day néu khong chic chian ¢

thé gy ra tai nan vé dién

b. Kiém tra néu c6 vat nhd nao nhu linh kién day dién hoac dai 6¢ bi

roi gifta cdc day dién hodc trén v cla 1o le dién .

c. Chéc chin cdc ddu day da néi chinh xéc.

(2) Kiém tra ngay sau khi hoat dong

a. Kiém tra tiéng kéu clia nam cham dién

b. Trong khi mé to, solenoids va van tir 1am viéc, kiém tra xem ho quang c6

hinh thanh & diém tiép xvc khi ro le 1am viéc va & dimg. Néu ¢6 nhidu hé

quang thi ki€m tra lai dién 4p mach dang hoat dong va cic diém tiép xiic
dang hoat dong.
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(3) Ki€m tra khi dang hoat dang

a. Neén kiém tra dot xuat vao lan thit 3, thi 10, thr 30 va tha 100 khi hoat

dong binh thuong.

b. Kiém tra néu c6 6c vit nao bi 16ng.

c. Nhin xem c6 ro le bi ban do bui hodc ddu.

d. Di chuyén cdc bo phan chuyén dong bing tay.

Bang 7-2
:f:a "U
A AR O] 9] 0] 0] SEoE 2] T Z &8
Hién tuong g & s% § 2| 5| ZEERE| & €lgE
P al &~ 2 2| arsle®| &l Z|E7
S oz S| R| & @zERz € 2| 0w
IQQ\""\E E o = Eiugng’ U% % E‘:
® 2 gl & & =22z = = T| w
= S F g 222 §| ¢
Neguyén nhan i ° i
Dien 4p thap 010 0O
BPién 4p ngudn thay déi 0|0
Nguén BDién dp trong mach thay déi 0|0
dién  Wién 4p ting qud cao 0
Ti€p diém khong 6n dinh 0|0
Tiép diém 16i do hoat dong chia niit an| O
Hoat Tiép diém rung 0
dong [Khong ndi day mach diéu khién 0
cua .
mach INOL day sai 0
di¢n | Mach dién kém chat luong 0
Tan s6, dién 4p sai O 0 0 0
Tdn s¢ dong cat cao 0O|0|0O
Hu hong O 0 O
Sin <9 khoang tréng giita 16i thép 0|0
phidm [Cuon day dit, ngén mach 0|0 |0
Tiép di€ém bdn O
Déu, ban vao tiép diém, cudn day 0] O[O0
Rung dong do may O
Hoat Ngin mach ¢ tai O
dong [Ngan mach & tai O
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7.1.4. Nguyén nhan hong tiép diém

Tiép diém cong tic to sé khong dé bi hdéng n€u chon va sit dung ding theo
56 lan yéu cdu bat md trude khi hong, didu kién tai va tin s6 bat tit. Kinh
nghiém cho thdy rang hong héc xdy ra hau hét tai diém ti€p xtic. Nguyén nhan
chinh Ia vat lieu va ki€u loai, sir lya chon ddu néi va didu kien hoat dong ctia
chiing khéng phit hop véi tai.

Bang 7-3
Hién tugng| Cdc phan diéu e S e 1t s )
\ : g p Tiép diém ben tin hiéu | Khic
khién
A
*, — —_
2N I =Bl ox oA 4 3 Z|= 2 W EZ5 N5 2
N 22 5 B & F & & o :g-:%j'w T 2 ZI5 2|8 §
\ 22 > g2 2 2 T g BlFE < 5 sElgE g
SR o w2 2 2 A a4 2=z o S ® o =l
\\ 9 09 = = 3 LB 1= T 1 = = g E—g\ S 08 o g g %
- ) xs Ay [ =2 n
N 'g § © ol £ g:! g 5 3 slg & §: 52 & «‘;
& |2 & o = = GRRE 5o 2| &
a “le 25 % o > sl 8 =
\ - B - = = =, - d o
AN o =l 2 = 5 3 a9 RS ¢
N\ = = 5’
Nguyén nhan

H¢ thong mdy bi 161 O O

@)
o
o
o
Q
-
C

Hong héc cdc phin
bén trong

@)
-
O
O
Q
o

[irc tac dong nhe 00|00 0 O

Va cham va 'rung
dong manh

Chat li¢u bén ngoai
tac dong vao

Tin s6 déng cét cao 0|0]|0 0 0

Mach dién khong
thich hgp

Ngin mach O O

Dién dp khong pho
hop

Den hoat dong 0
Ikhc’mg thich hap 010 O
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7.2. LOI HOAT PONG
Nén kiém tra cdc 161 sau khi sita chita hong héc

(1)
(2)
(3)

(4)
)
Bai tap

Hiéu trang théi hoat dong binh thudng trudc khi hdng héc
Hiéu tinh trang mdy trudc khi hong héc xay ra

Kiém tra cdc mach lién quan dén hong héc do hoat dong diu vao va
dau ra.

Ki€m tra v6i dung cu kiém tra néu mach hoat dong binh thudng

Khi khong tim ra 16i vi dién, ki€ém tra xem cé gi sai.

Bai 5-1: Tén chinh xac cho biéu tuong bén phai 13 gi?

a
b.
C.

d.

Lam ti€p xuc
Cong to watt
Mo to - may phat dién

Mo to cam iing (Mo to 16 t6 cam iing)

Bai 5-2: Tén chinh xdc cho biéu tugng bén phai 12 gi?

a
b.
C.

d.

Cong tac han ché hanh trinh

Cong téac trang théi E_
Cong tac ap luc

Nt an

Bai 5-3: Nhiing loai khi ndo 1am anh hudng chat lugng tiép diém, cac phan cia role.

a.
b.

C.

d.

Khi hydro

Khi sulfuric

Khi dau hod 16ng
Khi nito

Bai 5-4: Nhitng diém nio ding nhit cho hanh dong dudi day lam cho tiép diém

d.

cua role dién tir hoat dong sai chiic ning ?

Diu duoc tim thdy trén ti€p di€ém, nhung vin l1am viéc duge vi
khong anh hudng dén hoat dong.
Ding gifly rap ddnh bé mat khi bé mit ti€p diém bi den do hé quang.
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Thoi gian thaythe ti€p di€m phy thudc vao mic do hao mon, bién
dang, gidm chat luong.
Lap rdp céc thiét bi song song v6i cudn day cuia role dién tir s& lam

ngiin can sy rung dong clia role

Bai 5-5 : Nhitng 16i nao din dén chdy héng cuon day?

Nhiét d6 xung quanh cao.
Tan s6 déng ciat 16n.
Dién 4p cao.

Khong néi mach tu duy tri.

Bai 5-6: Nhiing nguyén nhan no gay nén tiéng kéu & role?

a
b.

oo

Co6 mot chét ligu khac gifta I5i thép va cuon day.
Dung dién dp DC cho cuon day AC.

Ti€p diém bi qu4 dong.

bién 4p thay déi.
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7-3. PIEU CHINH SO PO (THUC TAP 11)

Di day nhu mach tuan tu trong hinh 7-1, hinh 7-4 va hinh 7-5, dung bang
dieu khién thuc hanh cdc cong viéc diéu khién tuan tu trong kiém tra k§ ning
nghé va cdc ro le 14, 4 cuc, 24v loai xoay va ro le thdi gian (Chi phan dudng in
dam)

Sau khi hi€u hoat dong binh thudng cia thiét bi duge mo ti phia dudi,
ki€ém tra phan 16i biang cach st dung mot ro le ¢6 nhuoc diém. Ro le c6 nhugc
diém kém theo ban thyc hanh dé bio dudng may rat hiru ich (kiém tra k§ nang
nghé bao dudng dién).

Thiét bi do 161 va kéo theo mach lién quan dén 16i trong hinh. Sau do, do
dién dp v6i mot dung cu kiém tra, ghi lai xem nguyén nhan ctia 16i.

s Timer

Hinh 7-1

Bang 7-4 Bang danh muc vat tu

Tén thiét bi So6 lugng Ghi chu
Bang thuc tap | 1 Cho cic cong viéc diéu khién tudn tu
DIN (Thanh cai thiét bi) 1 Khoang 50 cm
Day dién KIV - 0.75mm?
Role (d€) 14 DC24V 4 cuc
Role thoi gian 1 DC24 V 2 cuc
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Bang 7-5: Phan b chic nang clia cdc cong tic trong bang thyc hanh

Bat | Chitc nang phan bé Dén hiéu | Chire nang phan bé

S50 | Cong tic thay d6i bing tay | PL1 bén thir nghiém chi doc trii
va tu dong - 1{cla bang tai

SSI | Cong tac bat mo ciia ché |PL2 ~ | Dén thit nghiém chi doc phai
dd hoat dong lién tuc cua bing tai

PBl | Bat doc trdi hoat dong lac | PL3 ben thir nghiém chi hoat dong
nhe tu dong tiép tuc la bat

PB2 | Bat bat ddu dé rd vé vi trf | PL4 Deén thir nghiém chi cong viec
o can vi trf cii

PB3 | Bat phim tr&y vé vi tri cii DPL1 Den thir nghiém s6 chi ra hanh

trinh

PB4 | Bat phim ti€p tuc hoat
dong

PBS | Phim dimg khén cép

(1) Bat dién bing cdch ddy phim 'ON’ (dén s& bat)
(2) Van hanh béng tay
Dat bat d6i van hanh bing tay-ty dong (SSO) sang vi trf bing tay va kiém
tra lai v6i cac diém sau:

a. Bang chuyén chuyén sang trdi trong khi 'PB1’ bat, (PL1’ bat) v chuyén
sang phdi trong khi 'PB2' bat ('PB2' bat)

b. Bang chuyén khong hoat déng khi chuyén sang 'PB3’ v 'BP4'
(3) Pat lai vi tri ban dau
Dat cong tic chuyén tr dong (SSO) sang vi tri tr dong va cong tic 'on-of

~

cho hoat dong ti€p tuc (SS1) téi vi trf 'OFF, va cdm vio hop lam viéc xem
lai cac vi tri
a. Bang tai khong hoat dong khi bat 'BB1' va 'BB2',
b. Bang tai chuyén sang phai khi bat 'PB3’ ('PLY’ dang hoat dong) va dung (vi
tri ban ddu) khi LS phia phai hoat dong. 'PL4" ti€p tuc tai vi tr{ ban ddu.
Bang tai dimg khi bat 'PB5’ trong khi hoat dong

¢. Bang tdi khong hoat dong khi chuyén sang 'PB4".
(4) Hoat dong tu dong

bat cong tac chuyén tu dong (SSO) sang vi tri 't dong' va cong tic 'ON-
OFF' sang vi tr{ tiép tuc hoat dong (SS1) t6i vi tri 'ON' ('PL3 tiép tuc').
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Kiém tra cdc hoat dong lap lai tir 1 dén 5. Chang may, PL1' bat trong khi
bang chuyén chuyén dong sang phai, v 'PL2’ bat trong khi chuyén sang bén trai.
Khi van cong tic hoat dong ti€p tuc (SS1) sang vi tri 'OFF' trong khi hoat dong,
bang chuyén nglmg sau khi hoan thanh chu k¥ clia né. Ngimg biang chuyén dot
ngot, bat niit dimg khan cap (PB5).

a. Bang chuyén chuyén sang trdi khi bat 'PB4' v6i khoi cong viéc tai vi tri

ban dau (PB4' bat). Pén hiéu s6 (DPL1) di chuyén sang s6 1.

b. Khi khoi céng viéc tién tGi '€ trdi' cua bing chuyén va 'LS' tai 1€ trai hoat
dong, biang chuyén dimg va 61 chuyén dong sang phai.

Den hiéu s6 (DPL1) di chuyén sang so 2.

c. Sau khi ti€n t61 bén phai khoang 2 phit (hoat dong cta timer TLR1), bang
chuyén dimg va rdi huéng vé phia trdi. Pen hieu (DPL1) chi di chuyén

sang s 3.

d. Khi khoi cong viéc lai tién tdi 1€ trdi cua bang chuyén, va ‘LS tai 1é trdi
hoat dong, bang chuyén dimg réi huéng vé phia phai.

Pen hiéu s6 (DPL1) chi hudng di 56 4.

. Khi khoi cong viée tién lai 1€ phai clia bang chuyén, va 'LS' & 1€ phai hoat
dong, bang chuyén dimg va di chuyén 6i phia trai.

ben hiéu (DPL1) chi hudéng di s6 1.

Quay lai (2)

<Tiéu chi k¥ thuat cua thiét bi>
bién ap AC 100 + 10%

Cong suat 200VA | B
Dién dp diéu khién 24V (2A)

Nhiet do 0 —50° C
Do 4m 20-80 % RH
Kich thude 145mm x 300mm x 330mm ®

Vit cho
- tac dong
R phai trdi

Trong lugng khoang 5.8 kg

Hinh 7-2: Phia trén ctia khdi cong viéc

116



BAN PIEU KHIEN PIEN BAO DUONG PHAN DIEN MAY CONG CU

THB

— T T
; :
|
Nguon dién RY RY2
(N
L&3
184
L53
IS 1
Lw
Nguén dién PL) PL 2 PLA  PL4 DWW npL2  DCLY

@ O O O O

1 pny | L E) PBA PBS
Den tin hicu oft-on ! § '

I L]

Bing tay 1w dong

Hinh 7-3: Béang dau day cho ki€m tra tay nghé cong nhan
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PLIL
R 5%,
[] F3i2aA) PL2
N — £3]
PL3
TB 24 24
- ®PL4 -
(4] 5
RY1 RY2
{7 (] T— 53]
- F{ RY2 ~p  RYI -
."‘ l_l 21
" 8 //,; 2§
7 —f23
ov Py — 28
< T i 5 /8 @
Fdzay | ——
il ey g
vy " yB . /20 1
STB? -—— 6 < 40 m
. . | 5 A 80 53
B¢ chinh lyu ] "~
e
5 RY2
l [ " RYI MOTOR 1
o ——{"] -~ RY2
T 3]
sw 2 psw 3 i {14
6 T3
ZTrh 2 7 p? %
el g [ST Ls1A -
T3 |
<7 LS2  LS2-A -
7
r-—“ ‘ | < LS3  LS3-A .
3
<7 LS4 LS4-A -
3
4 LS5  L§5-A -
3
g pas Nut dimg si¢u khin
sso  Tu dong-bing tay .
12
| ss1
i1}
I PBI  PBL -
8
g , PB2  PB2 -
o
; | , PB3  PB3 -
8
\ ] PB4 PB4
T :

Hinh 7-4: So dé nguyén ly (kiém tra tay nghé)
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Sovwe'r supply SW, Ov
sw |8 1
wl
% X10
8
GN
o 24y
- — 5w =20 FO e g0 =
2 58 58 EgE &F  4f
g2 853 53 8z"3 g3 83
S S,%_ E:q % g % .Q 2
| Starting _; DC Power supply,, Status selection LS 8 Manual operation s ,
O DC
! ! 1 1 —r 1
] SRR
LSI LS2 RYI RY2 PB3 X4 PB4 X10 X5 X9
L8
[0 (2
X2 xn\
Motor X3 X3 \
NHic [T ¢
X1 X1
X13 X7 26
X 13 X14] RY2 Rwl
24v
Right-stop position  Left-stop Motor Retumn to The first travel The 1:'|'rst The third
of the work block position of the home position  indication e ewin T
Indication of home work block ‘{'x'scﬁﬂn"“m) l&écgc:no?m)
position
o L Automatic operation
D E o E S S T B v
X1 \ \ \ \ .
X14 X6 X6 X9 TLRI X8 X141 X10 X10 X3 X5
Xs X8 x13
r—. LS
X8 X1 l; X12
p7 ps]
mlel:l:lmnlzlqm ELEI EIEDPUEP]
24v
The second The second Th'e third The third travel  The fourth The fourth  The fourth
travel travel travel (work block _ travel travel travel
(work block _indication _indication _left translation) (work block indication  stop condition

right translation) (X6 contact) (X9 contact) right translation)

Automatic operation

Hinh 7-5: Sodo nguyén ly bai tap 11
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(Tham khao)

Dién ap str dung cho role bai thuc tap 11 1a 24 V. Hinh 7-6 gidi thiéu so
do nguyeén ly va vi tri cdc dau noi trén role

1 2 3 4
= > - -
ol101010
_ glolele
0 0 7 3 73 7.1 —)
8:7’,6’,5—‘
HIC [F
o— 0O— O— O 12, 11, 10, 9
9 10 11 12 oo
[13—’155\—*'144
- Zigitle
4] (14) {13
13 l_l ﬁ \J@Ou

| | U~ 9 IsIBlG
S | 0 Q12 0 |
" " : i'
| | ! L ]
| ) Sy N S— - -
Ce o L/ et
[ ! [ | |
lv] Q . [T | , [ (]
- " ~ Il 5 1 8
d 1
13~ I~ (DIN indication
TN

Ijnmcr cireuit wu
I | |
<4 <4

£ #

Hinh 7-7
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Chiu trach nhiém xuat ban :
LE VAN THINH

Phu trach ban thao va stra ban in :
PHAM KHO!

In 2015 ban kho 20,5 x 29,5¢m tai Xi nghi¢p in I Giay chap nhan dang k¥ k& hoach
xuat ban $6 91/1196 do Cuc Xuat ban cap ngdy 15/10/2002. In xong v nop huu chicu
quy TV/2002.



I4Ildodmmgp A o

o

T i3 h ié1r
1 7081 4
35.400 VN



	BẢO DƯỠNG PHẦN ĐIỆN MÁY CÔNG CỤ
	MỤC LỤC
	KIẾN THỨC CƠ BẢN BẢO DƯỠNG MÁY (BẢO DƯỠNG PHẦN ĐIỆN)
	1. BẢO DƯỠNG MÁY
	2. NHỮNG KHÁI NIỆM CƠ BẢN VỀ NGUỒN ĐIỆN
	3. KẸP DÂY VÀ ĐI DÂY
	4. ĐIỀU KHIỂN TUẦN TỰ
	5. NỘI DUNG CƠ BẢN VỀ MẠCH TUẦN TỰ
	6. ĐI DÂY TỔNG THỂ
	7. BẢO DƯỠNG VÀ KIỂM TRA

