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TUYEN BO BAN QUYEN

Tai liéu nay thudc loai sach gido trinh nén cac ngudn thdng tin c¢é thé dugc phép
dung nguyén ban hoic trich ding cho cac muc dich vé dao tao va tham khao.
, Moi muc dich khac mang tinh 1€ch lac hoac st dung v6i muc dich kinh doanh
thiéu lanh manh s€ bi nghiém cam.



LOI GIOI THIEU

Giao trinh trang bi dién tich hop dwoc xdy dung trén cac tai liéu tham khao nhw gido trinh
trang bi dién —dién tr cong nghiép, trang bi dién mdy ndng vin chuyén, trang bi dién may cdt
got kim logi va hé th(fng bai tap thuc hanh trang bi dién cua 16 b6 mén Pién cong nghiép thuoc
truong Cao ding cong nghiép Hué. Nham dép vmg cao tay nghé cia sinh vién cao dang khi ra
trieong, nhém tac gia da viét gido trinh phit hop véi chwong trinh dao tao tién tién. Cau triic ciia
gido trinh gom nam chwong. Ba chirong dau ndi vé cdc khdi niém, cdu tric, cdc mach may diéu
khién trong cong nghiép. Hai chwong sau rén luyén ky ning tay nghé ldp dat dién va ky ning
phadn tich, xir Iy si cé cdc mach mdy trong céng nghiép.

Gido trinh do cdc giang vién cé nhiéu kinh nghiém gidng day ciing nhw trong thiee té ciia t6
bo mén Dién cong nghiép bién soan. Gido trinh dwoc bién soan gcfn gon, dé hiéu, sat voi thue
tién véi nganh nghé dao tao Pién cong nghiép.

Cdc tdc gia xin chan thanh cam on cdc dong nghiép da cho nhiéu y kién déng gop quy bdu,
cdc phong ban ciia triong Cao dang cong nghiép Hué. Thuw gép ¥ xin gdi vé té bé mén Pién cong
nghiép thuéc Khoa dién —dién tir truong Cao dang cong nghiép Hué- 70 Nguyén Hué- thanh phé
Hue

Thira Thién Hué, ngay...... thang 8 nam 2021
Tham gia bién soan
1. Lé Pinh Hiéu
2. L& Quang Phu
3. Huynh Tén Man
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GIAO TRINH MON HOQC

Tén mén hoc: TRANG BI DIEN
Ma mon hoc:
l. Vi tri, tinh chit ciia mén hoc
- Vi tri: La mon hoc duge b tri giang day sau khi hoc xong cac moén hoc: May dién
- Tinh chat: La mon hoc chuyén mén nghé
1. Muc tiéu mon hoc
* Kién thire:
Doc va phan tich dugc cac mach dién trang bi dién trong cong nghiép
* Ky ndang: Lap va kiém tra ding cac mach dién ung dung trong cong nghiép
* e nang lwc tw chu va trach nhiém:
Ren luyén kha nang tu hoc, tw nghién ctru va kha nang lam viéc theo nhém
N6i dung mén hoc



PHAN A: LY THUYET

CHUONG I: TRANG BI PIEN CO BAN
Gidi thiéu: Gidi thi€éu mdt s6 ndi dung vé trang bi dién co ban

Muc tiéu: Tim hiéu cdu tric, trinh bay céc khai niém, cau tao va nguyén ly lam viéc vé cac
khi cu dién, vé trang bi dién 1 s6 mach dién co ban.

1.1. CAU TRUC HE THONG TRANG BI PIEN
1.1.1. Khai ni¢m h¢ théng trang bi dién

- Hé thong TBD 1a mot hé thong cac thiét bi dam bao tién hanh cac qua trinh san xuét can
thiét nho cac thao tac ty dong khéng ché, kiém tra va diéu chinh khong c6 su tham gia truc tiép caa
con nguoi.

- Con nguoi dong vai tro ra 1€nh chi huy dAu tién dé thuc hién mot ché do 1am viée nay hay
ché d6 lam viéc khac caa truyén dong dién va kiém tra chung.

- Mach dién TBD la mét tap hop cac thiét bi khéng ché, diéu khién, va bao vé tu dong dugc
két n6i v6i nhau theo mot nguyén tic nhat dinh dé thyc hién nhimg thao tac theo nhiing yéu cau
dat ra tur trudc.

1.1.2. Céu tric h¢ thong trang bi di¢n
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L- Ludi dién; Ug — tin hiéu dat; Uph — Tin hiéu phan hoi

Hinh 1-1. C4u tric hé trang bi dién



1. B¢ bién doi:
Dung dé bién doi dong dién xoay chiéu thanh mét chiéu hodc nguoc lai.
Bién ddi loai ngudn (ngudn 4p thanh ngudn dong hod nguoc lai).
Bién ddi muc dién ap, $6 pha, tan so...
Céc bo bién d6i thuong dung 1a may phat dién,may phat- dong co (F- D), hé T-D...
2. bong co dién: Dung dé bién ddi dién nang thanh co nang hodc nguoc lai.
Céc dong co thuong dung la:
- Pong co xoay chiéu KPB 3 pha rotor 16ng soc hod diy quan.
- Bong co dién mot chiéu kich tr doc 1ap, song song, ndi tiép. .
- Pong co dong bo.
3. Khau truyén luc:
- Dung dé truyén luc tir dong co dén co cu san xuat.
- Bién d6i cac dang chuyén dong ( quay thanh tinh tién hat l4c).
- Lam phu hop vé téc d6, md men, luc. ..

4. Co cAu san xuat: Thyc hién cac thao tic san xudt va cong nghé ( gia cong chi tiét, nang —
ha tai trong..)

5. Khoi diéu khién: Dung dé diéu khién bd bién doi, dong co dién, co cau truyen luc.

Céc thiét bi trong khdi nay théng thuong gém: Ro le, cong tic to, cong tac hanh trinh, nat
nhén, PLC, may tinh...

1.1.3. Chitc niing va yéu ciu ciia h¢ thong trang bi dién
a. Churc nang:

Tu dong mé may, him may, dao chidu quay va duy tri tc d6 quay ctia dong co voi mot sai
1éch cho phép nao do.

Duy tri toc d6 quay di cho hay mot thong sb nao d6 véi do chinh xac 16n trong trang thai tinh
cling nhu dong.

Theo doi tin hiéu vao hé théng.
Tu dong khdng ché chuong trinh.

Tu dong khong ché chon ché do 1am viéc tot nhat cac may moc thiét bi san xuat.
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Tu dong khdng ché cac may moc trong mot diy chuyén cong nghé.
b. Yéu cau hé thong trang bi

Trén so dd mach TBD tit ca cac phan tir déu duoc thé hién trong “trang thai thuong “ cta
chang. Néu nhimng truong hop trai véi quy dinh nay thi phai duoc chu thich rd trén ban vé.

Trang thai thuong 1a trang thai ma thiét bi, khi cu khong bi mét tac dong nao vé co, dién,
nhiét va tir trudng tir bén ngoai

Trén so d6 mach TBD chia ra 1am hai phan thé hién khac nhau :

Mach dong lyc (hay mach nhét tha ): La mach di¢n chira cac phén tir mang tai 1on, trén so dd
dién duoc thé hién bang nét dam.

Mach diéu khién (hay mach nhi thir ): 1a mach dién chtra phﬁn tor mang tai nho, trén so dd dién
thé hién bang nét manh.

Tai cac diém ndi dién gitra cac day dAn trén so dd phai dat d4u chm.
Cac ki hiéu phai diy du, dong nhat va duoc vé theo mot ty 18 nhét dinh
1.2. PHAN LOAI SO PO MACH TRANG BI PIEN

1.2.1. So db Khai trién

a. Bac diém so do:

So 0 khai trién thé hién sy lam viéc clia hé thong TBD voi day du cac phan tir trong mach
chinh va mach phu.

Trong so dd nay cac phén tr ciia khi cu va thiét bi duoc thé hién nhung khong xét dén tuong
quan vi tri so véi thuc té lép dat.

(VD: Cong tac to, ta co thé v€ cudn day nam & chd nay nhung tiép diém cua nd thi ndm & chd
khac vi tri va o1 lic moi tiép diém nam moi noi bat ky. Role nhiét,

b. Cach thanh Idp so do:
Cac ph?ln tir duoc thé hién & nhirng vi tri ma né thyc hién chirc nang ctia minh.

Céc phan tir nao nam trén mot mach noi ti€p thi dugc veé trén mdt duong thang nam ngang. Céc
mach song song s€ dugc vé thanh cdc dong ndm ngang sap x€p theo thir tu [am vi¢e cua so do.

Puodng day cung cap ngudn dugc v€ vuong goc voi cac duong ndm ngang vé 2 phia.

Trén so d6 phai han ché sy chong chéo nhau ciia cac duong day.
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Trén so d6 khai trién duoc danh s6 theo thar ty 1,2,3...d¢€ tién cho lap dat. Di€ém ndi chung cua
mot vai phan tir thi c6 cung con s0; cac phan tir dugc ngan cach bdi cac tiép diém, cudn day, may
dién ... thi s€ c6 so khac nhau.

Trén so d0 trién khai ta chia thanh timg nhom chirc ning khac nhau: nhom khoi dong, nhom
diéu chinh

c. Y nghia:

Poc so dd khai trién ta co6 thé hiéu thu tu qué trinh di¢n tr xay ra trong mach khi thuc hi¢n mot
thao tac diéu khién.

1.2.2. So dd nguyén Iy
a. Bac diém so do:

So d6 nguyén 1y 1a mot dang cia so do khai trién da don gidn hoa. So d6 nay chi dé lai cac
mach chinh biéu thi cic may dién, cac khi cu va cac khau cé ¥ nghia nguyén ly. Va doi khi chi dé
giai thich su 1am viéc ctia mot vai khau nao d6 cua hé thong tu dong diéu khién.

b. Cach thanh Igp so do:

Tuong tu nhu so d6 khai trién nhung da duoc don gian.

N6 chi biéu dién mach dién chinh. Khi mach dién 1a 3 pha thi n6 chi thé hién 1 pha.
c. Y nghia:

Thé hién rd thtr tu ndi cac thiét bi va nguyén 1y 1am viéc ctia mach dién.

1.2.3. So d6 lap rap (thi cong):

a. Pac diém so do:

So d6 lap rap thé hién vi tri lip dat thyc cta cac thiét bi, dung cu do, khi cu trong ta diéu khién
va cac bd phan khac cua may. Pong thoi so d6 ciing chi rd loai day dén, tiét dién, s6 hiéu cta cac
dau ndi va phuong phap dat nd. So dd lip rap con duoc goi 13 so do thi cong.

b. Cdch thanh ldp so do:
Céu trac so d6 lap rap thanh lap dya vao nhiing nguyén tic sau:

Tuy theo dac diém két céu, nguyén ly lam vi¢c cia thiét bi may moc ma bo tri thiét bi dién tai
may hodc thanh bang, ti di¢n dat ¢ vi tri thich hgp ngoai may.

BO tri thiét bi trong ti hay bang can phdi hop linh hoat 3 nguyén tic sau:

Nhiét d6: d& toa nhiét, tranh xa cac thiét bj khong chiu nhiét.
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Trong lugng: dat cac thiét bi nang ¢ dudi thép dé 6n dinh.
N&i day tién loi: it chong chéo 1én nhau va duong day ndi la ngin nhét.

Ban v& b tri thiét bi trong bang tu diéu khién phai theo mot ti 18 xich tiéu chuén, phai ghi day
du: kich thudce cua ti, bang, cac kich thude dinh vi chinh.

Khi bo tri ndi day can chu y nhitng diém sau:

Céc day dan cua mach dong lyc hoac mach khéng ché di vé cung mot hudng co thé chap lai
thanh b6 day v€ thanh nét dam. Cac duong day khi nhap vao bdé day hodc tach ra phai lugn goc
theo hudng duong day di, khong v€ gay goc.

Céc cuc ndi cua khi cy, thiét bi, coc dau ndi phai dénh sd trung véi s6 cia nd trong so do khai
trién. Trén mot dau noi khong dugce phép noi qua 2 day, can phai bo tri cac dau noi du trit.

c. Y nghia:

So d6 tién loi cho nguoi thi cong khi lrflp dat, van hanh va stra chira. N6 khong tién lgi cho viée
tim hiéu nguyén 1y 1am viéc ciia hé théng, kho phén tich tac dung twong ho giita cac phan tir ciia
thiét bi dién.

1.3.NGUYEN TAC PQC VA PHAN TiCH SO PO MACH TRANG BI PIEN
1.3.1. Khéi niém:

Doc va phan tich mach dién 1a tim hiéu qué trinh x4y ra vé dién ( 6 dién hay khong c6 dién
cac thiét bi dién.. J) dé chung ta biét duoc nguyén 1y lam viéc ciia mach di¢n do.

1.3.2. Nguyén tic doc so' d6 mach trang dién:
bé doc tot mach trang bi dién ta can tim hiéu cac budc sau:
Budc 1: Tim hiéu tat ca cac ki hiéu cua thiét bi, khi cu c¢6 trong so d6 mach dién

Budc 2: Tim hi€u cau tao, nguyén ly lam vi€c, chirc nang cua tat ca cac ki hi¢u cua thiét bi,
khi cu c6 trong so d6 mach dién

Budc 3: Tim hiéu dac di€m, yéu cau cong nghé cia may bang cach dua vao chu ky co khi,
gian do6 thoi gian.

Vi du : Poc nguyén 1y lam viéc mach dién khoi dong dong co khong dong bod 3 pha r6 to 16ng soc
dung khoi dong tir don.
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Hinh 1-2. Mach dién khéi dong dong co khong ddng bd 3 pha r6 to 1dng soc dung khéi dong tir don
Doc nguyén ly:

Chay dong co: Pong ap t6 mat AT1 va AT2 cap dién cho mach diéu khién va dong luc. Tiép
theo 4n nut nhan M (3,4) cép dién cho cudn day cong tic to Ko (4,0). Khi cudn day Ko c6 dién lam
dong tiép diém thuong md Ko(3,4) dé duy tri, dong thoi 1am dong tiép diém thuong md Ko (3,5)
cap dién cho dén D sang, dong thoi lam déng 3 tiép diém thuong mé Ko bén mach dong luc cap
dién cho dong co hoat dong.

Ding dong co: An nit dimg D(2,3) din dén cudn day cong tic to Ko mat dién. Khi cudn day
Ko mat dién 1am mo tiép diém Ko(3,4), dong thoi 1am ma tiép diém Ko (3,5) dén D tit, dong thoi
lam mo 3 tiép diém Ko & mach dong lyc dan dén dong co mat dién

1.3.3. Nguyén tiic phén tich mach trang bi dién:
Khi tién hanh phan tich mach ta thyc hién nhiing budc nhu sau:
Budc 1: Phai doc dugce nguyén ly lam viéc

Budc 2: Dua vao quaé trinh cong nghé két hgp véi so do khai trién, so d6 nguyén ly va so do
lap rap dé so sanh nguyén ly lam vi¢c trén ly thuyét va thuc té dé tor do rat ra wu va nhuogc diém
cho viéc van hanh, stra chira sau nay .



Vi du: B6i v6i mach dién khéi dong tir don, khi tiép diém Ko (3,4) khong c6 hoac hong thi khi
ta 4n nt 4n M thi dong co chay, nhung khi ta budng tay ra khoi nat an thi dong co dimg.

1.4. KHI CU PIEN PIEU KHIEN TRONG TRANG BI PIEN

1.4.1. Ro'le va cong tic to:

a.Ro le:

- Khai niém:

Ro le 1a mot loai thiét bj dién ty dong ma tin hiéu dau ra thay d6i theo cap khi tin hiéu dau vao
dat nhirng gié tri xac dinh.

Ro le 1 thiét bi dién dung dé dong cat mach dién diéu khién, bao vé va diéu khién sy 1am viéc
ctia mach dién dong luc

- Céu tao:

1. Li thép ¢b dinh
/ 2. Cuon day
| 8 35 3. Ldi thép dong

4. Lo xo kéo
; 5-6. Tiép diém thuong mo
5-7. Tiép diém thuong dong

(92 &N

/

Hinh 1- 3. C4u tao ctia Ro le

Hinh 1- 4. Hinh dang bén ngoai ctia Ro le



Ki hiéu cuén diy vi tiép diém

&) b) M= 3

b. Céng tdc to-

- Khai niém:

Cong tic to 1a khi cy dién dong cét nho lyc hat ciia cudn day. Cong tic to co thé dong duge
dong dién khong tai, dong dinh mirc hay dong khoi dong cua dong co. N6 co thé cit dong dién co
tai hay qua tai nhe. Cong tac to ¢6 hai vi tri: d(’)ng-cét, duoc ché tao co tan s dong cit 16n, c6 thé
dén 1500 lan trong mot gid. Viée dong cit cong tic to co tiép diém co thé thuc hién bang nam
cham dién, thity luc hay khi nén. Thong thudng ta thuc hién dong cit bang nam cham dién.

Hinh 1- 5. Hinh dang bén ngoai ctia cong tic to

- CAu tao:
6 5 / 5 )
- 1. Loi thép co dinh
o—
3 2. Cufn day
A rd 3. Li thép dong

I | 2

4. Lo xo kéo
a ¢H—— 4 <A \ 5
5. Tiép diém thuong mo
b, ] 6. Tiép diém thuong dong

Hinh 1- 6. CAu tao cua cong tic to
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+ Cudn day va mach tu:

Cuon day va mach tir co thé su dung dién ap mot chiéu hodc xoay chiéu nhung co két cau
turong d6i giéng nhau. O cac mach tir xoay chiéu trén cic mit cuc tir c6 thém vong ngan mach c6
tac dung chong rung.

Mach tir ciia cong tic to gém hai phén: Phan tinh duoc gén ¢d dinh 1én dé, phén mach tir dong
c6 mang hé théng tiép diém dong va nho 16 xo phan hdi ddy 1én nén vi tri ban diu tmg v6i mach tir
hé va cac tiép diém chinh & vi tri thudng hé (NO). Khi c6 dong dién chay vao cudn diy cong tic
to, do luc hat dién tir nén mach tir tinh bi hat vé 1am cho mach tur khép kin va mang theo hé théng
cac tiép diém dong lam cho cac tiép diém chinh dong lai.

+ Céc tiép diém chinh:

Cac tiép diém chinh cua cong tic to khi lam viée phai chiu dugc dong dién dinh muc, dong
dién qua tai, ngan mach trong thoi gian ngin ciing nhu phai cat dugce dong dién c6 tai hay qua tai
nén thudng dugc trang bi budng dap hd quang. Thuong dong dién dinh mirc cua cong tic to tiy
nha ché tao, c6 thé 1én dén vai nghin A

+ Budng dap ho quang:

Budng dap hd quang ciia cong tic to ha ap thuong ding phuong phap chia cit hd quang, ¢6 thé
két hop véi viée thoi hd quang bang tir truong do két cdu ciia cac vach ngin bang vt lidu sat tir. O
dién ap cao, budng dap hd quang c6 thé sir dung phuong phap dap hd quang trong chan khong,
trong dau, khi ap sut cao,...

+ Heé théng tiép diém phu:

Dé thuan tién cho viéc phdi hop diéu khién, cac cong tic to con dugce trang bi cac tiép diém
phu, chi ¢ thé dong cat mach diéu khién hodc 1am tin hiéu cho cac thiét bi diéu khién ty dong,
canh béo... C6 hai loai tiép diém phu: tiép diém thuong dong (NC) va tiép diém thuong mé (NO).

+ Nguyén ly lam viéc:

Khi cho dong dién vao cudn day, nép mach tir dong dugc hut vé mach tir tinh, lam cho tiép
diém dong tiép xtic v6i tiép diém tinh. Tiép diém tinh dugc gan vao thanh dan, dau kia ctia thanh
dan co vit bt day dién ra, vao. Lo xo tiép diém c6 tac dung duy tri mot luc ép tiép diém can thiét
1én tiép diém. Pong thoi, hé thong tiép diém phu cling dugc dong hay mo ra. Lo xo nhi sé day
toan bo phan dong ctia céng tic to 1én phia trén khi cat mach dién cudn day.

Ky hiéu:
Cuén day:

Tiép diém thuong dong: | |
Tiép diém thuong ma: | |
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1.4.2. Cong tic hanh trinh.
a. Khai niém:
Cong tic hanh trinh dung dé khdng (giéi han) hanh trinh 1am viéc cta hé thong.

b. Céu tao:

1. Thanh dan hdi mang tiép diém dong
2-4. Thanh mang tiép diém tinh tinhCudn
3. Thanh dan hoi

5.Nat an

2

OB

6. Dé nhya cach dién

N \\1\\\\%

7. Lo xo la

Hinh 1- 7. Cau tao cong tic hanh trinh

Nguyén 1y 1am viéc: Khi chua an nat(5), 10 xo(7) ddy thanh dan hoi(1) vé phia trén dong
tiép diém(1-4) mé (1-2). Khi 4n nat (5), 160 xo(7) ddy thanh dan hdi(1) vé phia dudi dong tiép
diém(1-2) mo(1-4).

Khi nut (5) duge giai phong tiép diém tré vé dang ban dau.

Ki hiéu:

+ Tiép diém thuong mo:

5 X lrg

+ Tiép diém thuong dong:
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Hinh 1 - 8. Hinh dang bén ngoai cta Ro le

1.4.3. Ro le thoi gian:
a. Khai niém:
Ro le thoi gian 14 loai ro le ma tac dong cua nd co thoi gian tri hoan. Thong thuong cudn
day ro le di bi kich thich rdi nhung tiép diém ciia né sau mot thoi gian nita méi thay doi trang thai.
Ro le thoi gian ding nhiéu trong mach diéu khién dé khong ché thoi gian cac qua trinh hoat
dong ctia mach dién.

b. Cdu tao:
3 s A s
/ 1. Lbi thép co dinh
7 —2 2. Cudn day
5 9,
6 —= 3. Loi thép dong
*a 4. L0 xo kéo
N 5. Budng khi
6. Mang cao su
11—+

Hinh 1- 9. C4u tao ro le thoi gian
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+ B0 phan tmyén dong: 1a mét ro le dién tur.

+ Co cdu lam cham: Co nhiéu kiéu.

+ Kiéu dién tur.

Khi dong dién cho cudn day ro le hut nhanh. Khi ngit dién tir thong trong dng ddng (5) xuét
hién dong dién cam tng sinh ra tir théng > chdng lai tir thong dang giam. Vi vay tir thong s& giam
cham do d6 ro le s& nha cham. Dé diéu chinh thoi gian diéu chinh khe hé 6, diéu chinh 16 xo dng
dong.

+ Kiéu khi nén:

1. L3i thép cb dinh
2-4. Cudn day
/ ‘% 3 3. Lai thép dong

I 'I/ 4. L0 xo kéo

as * 5-6. Tiép diém thuong mé

6

5-7. Tiép diém thuong dong

, 7

Hinh 1- 10. Cu tao ro le thoi gian kiéu nén khi

Khi déng dién ro le hat 15i dong(3) dong thoi mang cao su (6) bi kéo budng khi (5) ting thé
tich, ap sudt giam, khong khi bén ngoai qua 1 tran véo trong, khong khi vao cang nhiéu tiép diém
s& dong sém hon. Diéu chinh thoi gian déng sém hon. Diéu chinh thoi gian dong bang cach diéu
chinh 13 khi vao. Khi cét dién nho luc kéo cua 16 xo, mang mong(6) bi kéo 1én trén, khong khi s€
thoat ra ngoai tiy d6 16n cua 16 khi ma ta ¢ thuong déong, mé nhanh hodc cham. Tiép diém déng
cham va mo tire thoi. Tiép diém thuong dong s& mé tirc thoi.

+ Co cau dong hd: Gom 1 b may dong bo.

+ Heé thdng cac tiép diém.

c. Phan loai ky hiéu.

Trong thyc té dé tién doc mach va diéu chinh qua trinh 1am viéc nguoi ta phan biét cac tiép diém
nhu sau:

- Tiép diém thuong ma, dong c6 thoi gian (cham).

| P | P
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- Tiép diém thuon md, déng nhanh mé cham.

| = |

- Tiép diém thuong mé dong cham, m¢ cham.

| = |

- Tiép diém thuong dong, md cham.

H=

- Tiép diém thuong déng, md nhanh dong cham.

=
H TR
-

T

- Tiép diém thuong déng, md cham dong cham.

H=

Hinh 1- 11. Hinh dang ro le thoi gian

1.4.4. Cac khi cu dién diéu khién khac:
a. Ro le téc do.

- CAu tao: Ro le tde d9 1a loai ro le tac dong dua trén nguyén ly cdm tng dién tir. N6 co cAu tao
nhu hinh vé.

- Nguyén ly lam viéc: Khi dong co(hodc may quay), truc (1) quay theo lam quay nam cham (2),
tir trudng quay nam cham cit cac thanh din (4), cam tng ra strc dién dong va dong dién cam tng,
tao ra momen va bit try (3) quay theo chiéu quay ctia dong co(hodc may).
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Khi tru (3) quay tuy theo chiéu quay cua truc dong co dién(hodc may dién) ma dong(hoic mao)
hé thdng tiép diém 6-7 thdng qua 10 xo thanh 8-9.

Khi tbc d6 dong co giam dan vé 0, mémen yéu di khong day 1én cac thanh 10 xo nita, hé théng
tiép diém tro lai trang thai thuong.

1. Truc quay
2. Nam cham vinh ciru NC
3. Tru quay
4. Thanh dan
5. Can day tiép diém
6-7. Tiép diém
8-9. Lo xo thanh

)

6/T

Hinh 1 - 12. Ciu tao ro le tbc d6

- Cong dung va ky hiéu:
+ Cong dung: Ro le tdc do thuong dung trong mach hdm ngugc dong co khong dong bo.
+ Ky hiéu:

T ||

b. B khong ché:

- Khéi niém va cong dung:

Trong cac may cong nghiép, nguoi ta sir dung bd khéng ché dé 1am khi cu diéu khién cac thiét
bi dién. Bo khong ché duoc chia 1am bo khdng ché dong luc dé didu khién tryc tiép va bo khong
ché chi huy dé diéu khién gian tiép.
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Bo khéng ché 13 mot loai thiét bi chuyén ddi mach dién bang tay gat, vo ling quay, diéu khién
tryc tiép va gian tiép tir xa thuc hién cac chuyén dbi mach phirc tap dé diéu khién khoi dong, diéu
chinh téc d9, dao chiéu, ham dién... Cac may dién va thiét bi.

Bo khéng ché dong luc duge dung dé didu khién truc tiép cac dong co dién cong sut bé va
trung binh & ché d6 1am viéc khac nhau nhim don gian héa thao tac cho ngudi thg van hanh(lai tau
dién, can cau dién...).

Bo khéng ché chi huy duoc ding dé didu khién gian tiép cac dong co dién co cong suit 1on,
chuyén ddi mach dién diéu khién cac cudn hit cong tac to, khoi dong tur, b khéng ché chi huy co
thé diéu khién bang tay hodc bang dong co chip hanh.

V& nguyén 1y cdu tao va 1am viéc ctia bd khdng ché chi huy khong khac gi bo khdng ché dong
Iwc ma no chi co6 hé théng tiép diém nho, nhe va sit dung & mach diéu khién.

- Phén loai va cu tao:

+ Phan loai:

Theo két cau c6 bo khong ché hinh trong va bo khong ché hinh cam.

Theo nguyén 1y sir dung c6 bo khdng ché dién xoay chiéu va mét chiéu.

+ Céu tao:

Bo khéng ché hinh trong: Gom cac tiép diém tinh (2) bat chit véi gia cach dién cb dinh (4). Cac
tiép diém dong (3) bét chit trén bé mit cua tang tréng (1) quay duoc quanh truc quay(5). Ap luc
tiép xtic giira cac tiép diém tinh véi tiép diém dong duoc ting cudng nhd 10 xo dan hoi.

Khi quay tang trong thi tiy theo ting vi tri cta tay quay trén mat dong hé ma céc tiép diém tinh
nay duoc tiép xtic voi cac tiép diém dong kia. Quy luat tury theo su sip xép tir trudc.

\ _‘%m

2O,
LD

o
| —
(]

-h L
w
|

-] -]
[<] [<]
2

) ) Hinh 1 - 13. By khdng ché hinh trong
B¢ khong ché hinh cam:
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Hinh 1 - 14. C4u tao b khdng ché hinh cam

GoOm nhiéu tang, mdi ting gdm mot dia cam (1) quay nho 1 truc can (2). Khi quay dia cam thi n6
s& diéu khién cac tiép diém dong hodc thong qua thanh diéu khién.
O vi tri cia cam ma thanh diéu khién tiép xuc voi cho 16m thi tiép diém dong tiép véi céac tiép
diém tinh ndi kin mach dién. Con thanh diéu khién tiép xuc véi chd 1i ciia cam thi céac tiép diém
h& mach, vi tri cac dia cam duoc sap xép tir trudc.

1.5. KHi CU PIEN BAO VE TRONG TRANG BI PIEN
1.5.1. Khi cu dién bao vé ngin mach:

Dang bao v¢ thong thuong nguoi ta st dung ap té6 mat hodc cau chi, may cit, ro le dong dién
cuc dai....

a. Ap to mat:
- Céu tao:
C6 nhiéu hinh thirc cdu tao tiy theo tinh ning, cong dung. Ta xét 2 dang chinh:

Qua dong dién: g

X A |
i ol =50
Lo

Hinh 1 - 15. C4u tao Ap t6 mat qua dong
1. Tiép xtic dong 2. Moc kéo
3. Mdc kéo - don bay 4-5. L0 x0

6. Cudn day dong dién
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Kém dién ap:

.
l L

| P
g o

Hinh 1 - 16. C4u tao Ap t6 mat kém dén ap

1. Tiép xtic dong 2. Moc kéo
3. Moc kéo - don bay 4-5. L0 x0

6. Cudn day dién ap

- Nguyén ly 1am viéc:
Pong dién bang tay moc (2) va (3) ngam vao nhau.

Ap t6 mat qua dong: Khi dong dién con nhd thi nam cham dién (6) c6 luc hat nhé hon luc kéo
ctia 10 xo (4), don bay (3) van giit nguyén trang thai. Vi mot 1y do nao d6 dong dién qua cudn day
tang lén rat 16m, lyc hat ciia nam chadm 16n hon luc kéo cta 1 xo, don béy (3) bi hat vé phia dudi,
ngam (2) va (3) bi tach ra. Duéi tac dung ctia 10 xo (5) tiép xtic dong mo ra. Cat dién.

Ap td mat kém ap:

Luc binh thudng dién ap dinh mirc luc hut cia nam cham (6) bang luc kéo cua 10 xo (4), don
bay(3) giit nguyén trang thai. Vi mot 1y do nao d6 dién ap giam thap(ngin mach hodc qua tai) luc
hat ciia nam cham (6) giam nho hon lyc kéo ciia 16 xo, don by (3) bi kéo vé phia dudi, ngam (2)
va (3) tach ra. Dudi tac dung cua 10 xo (5) tiép xuc bi md ra ngit mach dién.

Sau khi ngit, mu6n lam viéc thi ta phai dong bang tay dé ngam (2) va (3) méc vao nhau, dong
tiép diém.

b. Cau chi:
- Khai niém:

Cau chi 1a mot loai khi cu dién 1am viéc trén nguyén tic nhiét cua dong dién dung dé bao vé
thiét bj dién va ludi dién ngin mach va déi khi bao vé qua tai ning, dung dé bao vé duong day,
may bién ap, dong co dién, mach di¢n diéu khién, mach dién thép sang...

1.5.2. Khi cu dién bdo v¢ nhiét:

Thong thudng d6i véi dang bao vé nay nguoi ta sir dung ro le nhiét, ap t6 mat tich hop, ro le
dong dién cuc dai (chi cho phu tai ngén han va ngén han lap lai).
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a. Ro le nhiét:
- Cong dung: Ro le nhiét 1a khi cu dién s dung tdc dug nhiét cia dong dién dé bao vé qua tai
cho phu tai.
- C4u tao va nguyén ly lam viéc.
+ Céu tgo:

o

S [ ©
2 7 7 Z X F ANF F F FF FF 7]
S\
o Z+
o
°© U e .[H:

Hinh 1 - 17. C4u tao Ap t6 mat kém dén ap
1. bang kép kim loai 2. Phan tir dot nong
3. Don bay 4. Tiép diém dong
5. Tiép diém tinh 6. LO X0

+ Nguyén ly lam viéc:
Phan tir ¢t nong duoc méc ndi tiép voi phu tai. O diéu kién thuong dau ty do cia bang kép
(1) chdng vao dau trén ciia don bay (3) 1am 16 xo (6) bi cing, tiép diém 4-5 bi dong lai.

Khi dong dién di qua phu tai 1on qua mirc(qua tai) thi nhiét toa ra trén phan tir ¢t néng (2) 16n,
bang kép kim loai bi cong vé phia trén(phia kim loai c6 hé s6 din né dai bé), dau trén cia don
bay(3) duoc ty do. Do tac dung cia 1o xo (6) don bay (3) quay di mot goc, tiép diém 4-5 mo ra
mach di¢n, loai phu tai ra khéi luéi dién.

Khi by phan d6t nong nguoi di, bang kép kim loai hét cong, ta an nut phuc hoi dé dua ro le nhiét
vé trang thai cii.

+ Phén loai, ky hiéu.

Phdn logi:

D6t tryuc tiép: Dong dién truc tiép di qua phan tir d6t néng quan tryc tiép trén cap kim loai. Cau
tao don gian nhung khi thay d6i dong dién phai thay doi bang kép kim loai.

Dbt gian tiép: Dong dién di qua day phan tir 46t nong dit bén ngoai cip kim loai khi thay dbi
dong dién. Nhung khi dong dién qua tai 16n qua mirc c6 thé chay day d6t nong ma ro le nhiét chua
tac dong.

D6t nong hdn hop: Vira truc tiép, vira gian tiép.
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Ky hi¢u: Ro le nhi¢t dugc ky hiéu nhu sau:
Phén tir 6t néng:

I
rn [

SIj\C\ _IJ__|_
+ Hiéu chinh, lua chon:

Lwa chon: Ro le nhiét chu yéu dé bao vé qué tai, co tac dong cham vi thé khi chon can cht v
cac thong sd. Dong dién dinh mirc cta phy tai phai ndm trong gi6i han diéu chinh cua ro le
nhiét(Chon dong dién dot néng). Dong dién cho phép cua tiép diém ro le nhiét (4-6A).

Tiép diem:

Hiéu chinh: Hiéu chinh dong dién tac dong cta ro le nhiét bang cach diéu chinh lyc kéo cua 1o
x0 (6). Nam trong pham vi(80%-120%) ln.

1.5.3. Khi cu dién bao v¢ lién dong:

Dbi véi dang bao vé nay thong thudng ngudi ta sir dung nut 4n lién dong, cong tic hanh trinh
kép, cac khdp co khi...

- Khai niém:

Khoa lién dong co6 tac dung khéng ché su lam viéc d@)ng thoi hodc khong d@)ng thoi cua hé
thong trang bi dién.

- Phan loai: Co6 2 loai

+ Céc thiét bi bao vé lién dong vé co khi nhu : cac nit 4n kép, cac cong tic hanh trinh kép, tiép
diém lién dong co khi ...

+ Céac phan tir bao v¢ lién dong vé dién nhu: Céc ti€p diém khoa chéo cua cac cong tac to, role,
lam viéc & cac ché do khac nhau.

VD: Mach diéu khién déo chiéu quay dong co K.D.B 3 pha bang niit 4n lién dong.

H‘ln@l& Mach diéu khién dao chiéu quay dong co
K.P.B 3 pha bang nut an lién dong
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Khi khéi dong thuan, 4n nat MT thi T c6 dién, dong dién cho dong co quay, con tiép diém
thuong kin cia MT mé ra khong cho N ¢6 dién, dam bao khong bi ngén mach & mach stato. Khi T
da c6 dién thi tiép diém thuong kin ctia T md ra, dam bao cho N khong thé c6 dién néu nhu khong
may c6 nguoi tac dong vao nit MN. Khi B dang quay thuan, muén déo chiéu, 4n ntit MN thi T s&
mét dién va N sé& co dién, qua trinh dao chiéu dién ra binh thuong. Néu khong may trong qua trinh
quay thuan, tiép diém cta T & mach stato bi dinh thi tiép diém cta T & mach cta cudn day N s¢&
khong kin lai dugc, nén mac du 4n MN nhung N van khong thé co dién duoc, tranh duge su ngén
mach bén phia stato néu nhu ca T va N déu tac dong. Dé tranh trudng hop nhiing tiép diém ¢ mach
dong luc bi dinh khong mé ra, s& dan dén ngin mach ngudn cip cho dong co thi & day nguoi ta sir
dung mot bo lién déng co khi giita 2 bo tiép diém nay ngin khong cho chiing dong dong thoi.

a. Nuit an.

- Khai ni¢m va céng dung:

Nt 4n 14 loai khi cu dién dung dé dong hodc ngt tir xa cac thiét bi dién khac nhau, cac dung cu
béo hiéu va ciing dé chuyén doi cac mach dién diéu khién, tin hiéu, lién dong, bao vé... dién ap su
dung mach dién 1 chiéu 1én dén 400V va mach dién xoay chiéu dién ap 1én dén 500V tan s6 S0Hz.

Nut 4n duoc dung dé khoi dong, dimg va dao chidu quay dong co dién bang cach dong va ngit
cac mach cudn hut cia cac cong tic to, khoi dong tur méc & mach diéu khién dong co.

Nt 4n thuong dugc dat trén bang diéu khién, trong ta dién, trén hop nat an.

Khi 4n nat, don ganh tiép diém dong bit ddu md mach dién nay va dong mach dién kia, khi
buodng tay ra n6 tr¢ lai trang thai c.

- Cu tao:

1. Nt cach dién
2. Lo xo

3. Tam cb dinh (cach dién)
4. Thanh diéu khién
5,6,7,8. Tiép xtic tinh

a, b. Tiép xtic dong

Hinh 1 - 19. C4u tao nit 4n

- Nguyén ly lam vi¢c:
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Khi 4n nat thanh diéu khién 1am bang vat liéu cach dién truyén chuyén dong cho tiép xtic dong
a,b 1am déng hay ngit mach. Khi budng tay ra voi tic dung cta 1o xo (2) nat 4n tu tré vé trang théi
cll.

+ Ky hiéu:
Ngudi ta phan biét 2 tiép diém:

Tiép diém thuong dong: e 1 o

Tiép diém thuong ho:

Tiép diém lién dong:

Nut dimg khan cap: S

1.5.4. Khi cu dién bao v¢é dién ap:

Thong thuong ddi dang bao vé ndy ngudi ta sir dung ro le dién ap.
Ro le di¢gn dp: 13 1o le dién tir ma cudn day duoc mic song song v&i phu tai diéu khién bang
dién ap. Cudn day cua ro le dién 4p quan bang day nho nhiéu vong chiu dién ap ctia ngudn.
Ky hiéu:

RU
O / O

Tiép diém thuong dong —3
Tiép diém thuong mo
— —

1.5.5. Khi cu dién bao v¢ dong dién:

bdi voi dang bao vé nay thong thuong nguodi ta st dung ro le dong dién cuc dai hodc cuc tiéu.
Ro le dong dién 14 ro le dién tir ma cudn diy duge mic ndi tiép véi phu tai, diéu khién bang
dong dién. Cudn day cua ro le dong dién quan bang day to va it vong.
Ky hiéu:

RI

— /L
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Tiép diém thuong dong —3
Tiép diém thuong mo
— —

lea.R1 = (1,4 . 1,5)lam

1.5.6. Khi cu dién bao vé khac:
a. Bdo vé mat tir truong:
* Pic diém:

Bao vé thiéu va mat kich tir dong co. Khi dién ap hay dong kich tir dong co bi giam, gy ra
toc do dong co cao hon tdc dd cho phép, hodc dong dién dong co 16n hon dong cho phép, din dén
hu hong cac phan dong hoc ciia mdy, 1am x4u diéu kién

chuyén mach, ...
* Thiét bj bao vé thuong ding:

Dung role dong dién, role dién ap (RA), role thiéu tir truong (RTT), ... dé bao vé thiéu va mat tir
truong.

AT (P — -
AR AR

[]lﬂﬂ EA Ea qu ETT ICEI:I
A e e |

o

i Lm

Hinh 1 - 20. So d6 nguyén 1y mach bao vé mat tir truong

- Bao vé mét pha:



24

Str dung ro le bao vé mat pha hodc cong tic to

Hinh 1 - 21. Hinh anh ro le bao vé mat pha ctia Omron
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Hinh 1 - 22. Hinh anh va so d6 dau day ro le bao vé méit pha cia TATWAN
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Vi du mach dao chiéu quay dong co 3 pha c6 bao vé mit pha: PMR ro le bao vé mit pha
X2 e X2 eX2

E A B C N
y- 2 -2
lXZ X2 §X2 @X2 ce X2
ATM -
: SB1 SB2  PMR j‘r’f -
o T—J 7 o—{Ki}-e
: Xi X1 X1
i oL K1
|~ — e
I I X1 X1
SB4 b1
PMR_|! X1$ J—M
I =\ K1 =\ K2 K2 X1 X1
I | I _r
I X1 X X1
i P2
PMR
: o X1 X X1
! oL p3
X2 @#X2 @X2 oL
| <l & ® o
| X1 X1
D4
I

Hinh 1 - 23. Mach dao chiéu quay dong co 3 pha c6 bao vé mét pha

1.6. CAC NGUYEN TAC TU PONG KHONG CHE

1.6.1. Nguyén tic tw ddng khong ché theo hanh trinh

a. Noi dung:

La nguyén tac khong ché quing duong di hay theo hanh trinh di chuyén ciia co cdu chuyén
dong.

Khi qué trinh lam viéc cua hé théng truyén dong dién (TPD) quan hé phy thudc véi vi tri hay
hanh trinh di chuyén ctia bo phan chuyén dong cta hé may (dau may, ban may, mam cip...).

Str dung loai khi cu di¢n co thé nhan biét duoc vi tri — hanh trinh cua co ciu chuyén dong goi
1a cong tic hanh trinh; dugc dit tai nhitng vi tri thich hop trén quang dudng di chuyén ciia bo phan
dong cua may; khi di chuyén dén nhimng vi tri ndy s& ti vao cong tic hanh trinh; luc d6 cong tic
hanh trinh dua tin hiéu dén mach diéu khién dé thay ddi trang thai [am vi¢c ctua hé théng

b. Vi du: Mach diéu khién dong mo céng ban tw dong

- So db:
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Hinh 1 - 24. Mach diéu khién dong mé cong ban tu dong

- Nguyén ly lam viéc: Péng ap t6 mat AT1 va AT2 cap dién cho mach diéu khién va dong luc,
gia sir ta mudn dong cong, khi d6 ta an nat mo may MT(3,4) dan dén cudn day cong tic to KT c6
dién. Khi cudn day KT c6 dién 1am dong tiép diém thuong mo KT (3,4) dé duy tri, dong thoi 1am
mo tiép diém thuong dong KT(8,9) dé khoa chéo, dong thoi lam dong 3 tiép diém KT bén mach
dong luc cip dién cho dong co B kéo dong cong chay tir vi tri CTHT m1 dén CTHT myo tac dong
vao CTHT mo lam mé tiép diém thuong déng mo(4,5) dan dén CTT KT mét dién. Khi cong tic to
KT mat dién thi tit ca cac tiép diém tro lai trang thai ban dau ( tiép diém KT dong luc md ra loai
dong co ra khoi ludi dién, cong dong ding lao tai CTHT mo). Mubn mé cong ta 4n nat nhan MN.

1.6.2. Nguyén tic tw ddng khong ché theo thoi gian:
a. Noi dung:

La nguyén tic khéng ché hoat dong hé thdng bang cac khoan thoi gian tré.
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Dua trén co s¢ 1a cac thong s6 1am viéc cua hé TPD bién d6i theo thoi gian, tr d6 tinh toan
dua ra mot ngudng thoi gian tré khong ché hé thong.

Str dung loai khi cu dién c6 kha nang cam thu dugc thoi gian do 1a role thoi gian dé thuc hién
khéng ché. Role thoi gian nhan tin hiéu didu khién, sau d6 tao ra nhimg khoang thoi gian tré duoc
chinh dinh trudc dé khdng ché thoi gian 1am viée hay thay déi trang thai 1am viée cua hé thong.

b. Vi du: Mach dién ty dong khong ché diéu khién khoi dong dong co dién xoay chiéu khong
ddng bd 3 pha qua 3 cap dién tré phu ¢ dao chiéu quay.

- So d6:
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Hinh 1 - 25. Mach dién ty dong khéng ché diéu khién khoi dong dong co dién xoay
chiéu khong ddng bod 3 pha qua 3 cip dién trd phu ¢ dao chiéu quay.
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- Nguyén ly lam vi¢c:

Chay thuan: Pong ap t6 mat AT cép dién cho mach diéu khién va dong luc, 4n nat m& may
MT cép dién cho cudn ddy cong tic to KT. Khi cuén diy KT c6 dién lam mo tiép diém thuong
dong KT(4,5) dé khoa chéo, ddng thoi 1am dong tiép diém thudng mé KT(1,6) cap dién cho cudn
day ro le thoi gian T1, ddng thoi lam déng 3 tiép diém KT & mach dong luc cip dién cho dong co
M khéi dong qua 3 cap dién trd md may.Sau mot thoi gian tir khi cudn day T1 co dién tiép diém
thudng mé déng cham T1(1,8) dong lai cAp dién cho cudn day cong tic to A. Khi cudn day A c6
dién lam dong tiép diém thuong mé A(1,9) cdp dién cho cudn day T2, dong thoi lam dong 2 tiép
diém A & mach dong luc loai dién trd R1 ra khdi mach r6 to.Sau moét thoi gian tir khi cudon day T2
c6 dién, tiép diém thuong md déng cham T2(1,10) dong lai cap dién cho cudn day B. khi cudn day
B ¢6 dién, lam dong tiép diém thuong mo B(1,11) cép dién cho cudn diy T3, dong thoi lam déng 2
tiép diém B ¢ mach dong luc laoij dién tré R2 ra khoi mach r6 to. Sau mot thoi gian tur khi cudn
day T3 c6 dién tiép diém thuong md dong cham T3(1,12) dong lai cip dién cho cudn diy C. Khi
cudn diy C c6 dién lam mo tiép diém thudng déng C(6,7) cat dién cudn day T1, dong thoi 1am
dong tiép diém C(1,12) dé duy tri, dong thoi 1am déng 2 tiép diém C mach dong luc loai dién tro
R3 , két thiic qua trinh khoi dong thuan

Vi du: Mach dién ty dong khéng ché diéu khién khoi dong dong co dién xoay chiéu khong
ddng bo 3 pha ding may bién ap tu ngiu.

A B C
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Hinh 1 - 26. Mach dién ty dong khéng ché diéu khién khoi dong dong
co dién xoay chiéu khéng ddng bd 3 pha ding may bién ap ty ngau.

1.6.3. Nguyén tic tw ddng khong ché theo dong dién:
a) Noi dung:
La nguyén tic khéng ché hoic diéu khién trang thai hé thong dua vao dong dién.

Dong dién trong mach phan Gmg dong co ciing 1a mot thong sd 1am viée rat quan trong, co
thé xac dinh trang thai hoat dong cua hé truyén dong dién, nhu 1a trang thai mang tai binh
thuong, trang thai khong tai, trang thai qua tai, trang thai dang khdi dong hay dang ham cua
dong co truyén dong. Trén co so d6 ta c6 thé dung dong dién mach phan ting dong co ding
Iam tin hiéu dau vao dé khéng ché hay diéu khién qua trinh 1am viéc cta hé thong.

Dong dién phén ung dugc dua vao truc tiép hoac gian tiép cho thiét bj c6 thé cam thu duoc
dong dién - goi 1a role dong di¢n; khi tri s6 tin hiéu vao dat dén gia tri ngudng da xac dinh
trude (sau khi da tinh toan theo yéu cau) thi s& phat tin hiéu vé mach diéu khién dé chuyén hé
thong sang trang thai 1am viéc khac.

b. Vidu:

Mach khoi dong co KPB 3 pha 16 to diy quan qua 2 cép dién tré md may
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Hinh 1 - 27. Mach khéi dong co KB 3 pha 16 to ddy quan qua 2 cép dién tro m may
1.6.4. Nguyén tic tw dong khong ché theo toc do:
La nguyén tic khong ché hodc didu khién trang thai hé thong dwa vao toc do.
Str dung thiét bi c6 kha nang thu cam dugc chinh xac tbc d6 lam viée cua dong co hay co
cau chép hanh - goi la role tdc do dé thuc hién diéu khién.
Khi toc do quay dat dugc dén trj s nguong da chinh dinh trudc; e do role tdc do s& phat
tin hiéu dén phéan tir chap hanh trén mach diéu khién dé chuyén trang thai 1am viéc ciia hé thong.
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Trong qué trinh khéi dong, him, dong dién can phai dam bao tdc do nhé hon mot tri s gidi
han cho phép. Trong qua trinh lam viéc ciing vay téc do co thé phai giit khong ddi ¢ mot tri s6 nao

d6 theo yéu cau. Dé thuc hién diéu do ta st dung dung role tc d6 dé diéu khién hay khdng ché.

1.7.NGUYEN LY LAM VIEC MACH TRANG BI PIEN PIEU KHIEN MOQT SO

MACH PIEN CO BAN
1.7.1. Nguyén ly l1am viéc mach trang bi dién diéu khién deén:
a. Mach deén tat dé thay phién:

- So dd:
N &
M
SR O © NS> A
A
[
T1 3 A 4) 5
< | |
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Hinh 1- 28. So d6 mach trang bi dién diéu khién dén tat d6 thay phién

- Nguyén ly lam viéc:
Dong Ap t6 mat mot pha cip dién cho mach.

(0)

An niit 4n M (1,2) cong tic to A c6 dién, dong tiép diém thuong mé A (1,2) dé duy tri dong

thoi cac tiép diém thuong mo ctua A 1a ( 3,4) dong lai cép dién cho cong tic to B c6 dién,

tiép diém thuong dong B (5,6) md ra, dong thoi tiép diém thuong mé A ( 1,7 ) dong lai cap

dién cho cudn thoi gia T1. LUcC nay 2 tiép diém thuong mé cua A (1,10) va cia B (1,11)

dong lai dén A, B sang. Sau thoi gian t1 da chinh dinh, tiép diém thuong dong mo cham Ty
(1,3) mo ra cat dién B, tiép diém thuong md dong cham Ti (1,5) dong lai cap dién cho cong



33

tic to C, tiép diém thuong mé C (1,9) dong lai cip dién cho cudn thoi gian To. Lic nay dén

B tit dén A va dén C sang. Sau thoi gia t lap lai chu ky.

b. Mach den giao thong nga tu:

- So d6 mach:
N =
p & [<)D_I_O (1) NCIT,B 2 Ko
fo—
Ko —
6 e om0 g
T1
(8) 9
6) —'= = K
T2
(10) (11)
6) 1= = Ks
T3
(12)
6 13- T4
(13)
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(14)
5) Ke . &
© =
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1
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Hinh 1 - 29. So 6 mach trang bi dién diéu khién dén giao thong nga tu

(4)

(4)

(4)
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- Nguyén ly lam vié¢c:

An nit 4n M, cong tic to Ko ¢ dién, dong tiép diém Ko (1,2) dé duy tri, tiép diém Ko (1,5)
dong lai cap dién cho cong tic to K1 (7,4) va ro le thoi gian T1 (6,4). Luc nay dén X1 va B,
sang. Sau thoi gian t; tiép diém thuong déng md cham Ti (6,7) mé ra cit dién cong tic to
Kz, tiép diém thudng md dong cham Ti (5,8) dong lai cip dién cho cong tic to Ko va ro le
thoi gian T2 — tiép diém Ko (5,14) dong lai — dén Vi1 va D, sang. Sau thoi gian t2 tiép diém
thuong déng mé cham Tz (8,9) mo ra cat dién cong tic to Ko, tiép diém thudng mé dong
cham T2 (5,10) dong lai cap dién cho cong tic to Kz va ro le thoi gian Tz — tiép diém Ks
(5,15) dong lai — dén X, va D1 sang. Sau thoi gian t3 tiép diém thudng dong mé cham T3
(10,11) mé ra cét dién cong tic to Ks, tiép diém thudng mé dong cham Tz (5,12) dong lai
cép dién cho ro le thoi gian T4 — tiép diém T4 (5,16) dong lai —dén V2 va D1 sang. Sau thoi
gian t4 1ap lai chu ky mai.

1.7.2. Nguyén ly 1am viéc mach trang bi dién diéu khién khéi dong va dao chiéu quay
dong co’ 3 pha.

a. So dé mach:

Mach dién ty dong khéng ché diéu khién khoi dong dong co dién xoay chiéu khong

ddng bo 3 pha bang cach d6i nbi Y/A c6 dao chiéu quay.
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Hinh 1 - 30. Mach dién ty dong khong ché diéu khién khai dong dong co dién xoay chiéu
khong dong bd 3 pha bang cach dbi ndi Y/A ¢ dao chiéu quay.
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b. Nguyén ly lam viéc:

Chay thuan: Pong ap t6 mat AT cép dién cho mach diéu khién va dong luc. An nat mo
may MT cép dién cho cudn diy cong tic to KT, dong tiép tiép diém KT (2,3) dé duy tri. Khi cudn
day KT c6 dién 1am mé tiép diém thuong dong KT(6,7) dé khoa chéo, ddng thoi 1am dong tiép
diém thuong mo KT(2,8) cip dién cho cudn day ro le thoi gian T. Cong tic to Ki co dién — tiép
diém K (8,11) —cip dién cho cong tic to Ko — dong tiép diém Ko (8,11) dé duy tri, tiép diém Ko
(13,14) dong lai. Lic nay dong 2 tiép diém thudng mé Ki dong thoi lam dong 3 tiép diém KT &
mach dong luc cép dién cho dong co M khdi dong o ché do Y. Sau thoi gian chinh dinh t tiép diém
T (8,9) mo ra, tiép diém T (8,12) dong lai — dong co M lam viéc & ché do A.

Chay ngugc: Tuong tu nhu khi chay thuén.
1.7.3. Nguyén 1y 1am viéc mach trang bi dién diéu khién hai déng co va him dong
nang:

a. Mach diéu khién 2 dong co mo trude dirng sau:

- So do:
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Hinh 1 - 31. Mach diéu khién 2 dong co mé trude ding sau
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- Nguyén ly lam vié¢c:

DPong ap t6 mat AT cdp dién cho mach diéu khién va dong luc. An niit mé may M cip dién
cho cong tic to Ko — dong tiép diém Ko (7,6) dé duy tri, dong tiép diém Ko (2,3) cong tic to KA
c6 dién — dong co A hoat dong.

Chay thuan: . An nit md may MT cép dién cho cudn ddy cong tic to Ki , dong tiép tiép
diém K (9,10) dé duy tri. dong tiép tiép diém K (9,14) — cudn KT c6 dién — dong tiép tiép diém
KT (9,14) dé duy tri — tiép diém KT (9,20) déng lai — dén CT bao sang dong thoi lam déng 3
tiép diém KT & mach dong luc cép dién cho dong co M hoat dong & ché do chay thuan. Khi 4n nat
dimg D — cong tic to KA va KT lan luot mit dién —Pong co KA va M theo thir tu s& ding chay.
Chay ngugc: Tuong tu nhu khi chay thuan.

b. Mach dién tu dong dao chiéu quay dong co 3 pha, co ham dong nang

- So do:

3
AT : .
A o1 i Q=
pe— | ----- =
Co P C'
Ne— 1

220110V

ot
7
] B
===
..v-":_'
1
i
=
X
T h
[

of Tive 2 2 e 2 2 2 @ 2 2 0
4
110V | \RPRIRIN |
M7 Kﬂ] MM m] KTY KON K1Y KM KT Y KN] =T
3 59 1 149
T 15
‘8 B
K1 7~ KO ~ KT ¢
S 12 16
KT 7 EN 7 KN KT 7 KN 7
4 7 10 13% 7
ED x1 K@DV KM ar| T KH
5 5 5 S 5 S S 5 S

Hinh 1 - 32. Mach dién tw déng ddo chiéu quay ddng co 3 pha, ¢é ham dong ndng
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- Nguyén ly lam vié¢c:

DPong ap t6 mat AT cép dién cho mach diéu khién va dong luc. An niit mé may MT cép
dién cho cong tic to Ko — dong tiép diém Ko (2,3) dé duy tri, dong tiép diém Ko (2,11) — cong tic
to KT ¢6 dién. Khi cudn diy KT c6 dién — dong tiép diém KT (2,8) dé duy tri , mé tiép diém
thuong dong KT(3,4), KT (15,16) va lam m¢ tiép diém thuong déng KT(12,13) dé khoa chéo,
ddng thoi 1am dong tiép diém thuong mé KT(2,14) cép dién cho cudn day ro le thoi gian T ( tiép
diém T (11,8) mo ra, tiép diém T (0,15) dong lai. Lac nay dén PV bao sang dong thoi lam déng 3
tiép diém KT & mach dong luc cép dién cho dong co M hoat dong & ché do chay thuan.

Ché d6 ham: An nut dimg D cudn day KT mét dién dan dén 3 tiép diém KT & mach dong
luc mé ra dong co loai ra khéi ludi dién, dé)ng thoi tiép diém KT (2,14) m¢ ra ro le thoi gian Toff
mat dién, dong thoi tiép diém KT (15,16) dong lai dan dén cudn diy H c6 dién ( khi cudn day H
c¢6 dién 1am dong cac diém H ¢ mach dong luc dua ngudn dién 1 chiéu vao 2 pha cua stator dong
co dé him dong niang. Sau mot thoi gian tir khi cudn day ro le thoi gian Toff mat dién tiép diém
thudng mé md cham T ( 0,15) mé ra dan dén cudn H mét dién, két thuc qua trinh him

Qua trinh chay nguoc: Tuong tu nhu khi chay thuan.
1.7.4. Nguyén 1y 1am viéc mach trang bi dién diéu khién toi:

a. So do:( Hinh 1 - 33)

D.M.mg.n

KT1

KN WeREELEE
t2

KTz n.____h ni

KN:2 EU_______S

b. Nguyén ly lam viéc:

Pong AT cip ngudn cho mach dién. Cong tic to K1 va Kz ¢ dién — déng cac tiép diém Ky
(4,5), (7,8) va Kz (8,9), dong thoi mé tiép diém thuong déng Ki (24,25) va Kz (27,28) dé
khoa chéo. Khi an niit mé M — cap dién cho cudn day cong tic to KT1 , dong tiép tiép diém
KT1 (4,9) dé duy tri. Khi cudn day KTy ¢6 dién 1am mo tiép diém thuong dong KTi (15,16)
va KTz (28,29) dé khoa chéo — dong co nang va chay tir mo dén m1 — KT2 c6 dién —
dong co ha — cip dién cho ro le thoi gian T1 , sau thoi gian chinh dinh, tiép diém thuong
mé dong cham T (4,22) dong lai cap dién cho cong tic to K3 — dong tiép diém Ks (4,22)



dé duy tri, dong tiép diém Ks (4,24) — KN c6 dién — mo tiép diém KN (16,17) — dong
co chay thuan ttr my dén mz — ro le thoi gian T2 c6 dién. Sau thoi gian chinh dinh, tiép diém
thuong mé dong cham T2 (4,27) dong lai cdp dién cho cong tic to KN1 — dong tiép diém
KN1 (4,27) dé duy tri, tiép diém KN (22,23) mé ra, mo tiép diém thuong dong KNi (10,11)
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dé khoa chéo — dong co chay nguoc tir mp vé mo . Sau d6 trd vé trang thai ban dau.
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Hinh 1 - 29. So 6 mach trang bi dién diéu khién toi
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Cau hdéi on tap chwong 1:

Cau 1: Hay trinh bay chirc nang va v& ky hiéu cta cac phan tir khong ché - diéu khién va
bao v€ sau: ro le nhiét.

Cau 2: Hay trinh bay chtc ning va v& ky hiéu cta cac phan tir khong ché - diéu khién va
bao v¢ sau: role thoi gian.

Cau 3: Hay trinh bay chirc ning va v& ky hiéu cia cac phan tir khdng ché - diéu khién va
bao vé sau: cong tac hanh trinh, thoi gian.

Cau 4: Hay trinh bay ndi dung cta nguyén tic tur dong khdng ché (TPKC) hé truyén dong
dién theo toc 46, dong dién

Cau 5: Hiy v& mach dién tu dong khéng ché (TPKC) diéu khién khoi dong dong co dién
xoay chiéu khong dong bo 3 pha bang cach d6i ndi Y/A c6 ddo chiéu quay.

Cau 6: Hiy v& mach dién ty dong khong ché (TPKC) diéu khién khéi dong dong co dién
xoay chiéu khong ddng bo 3 pha dung may bién ap tu ngau
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CHUONG 2. TRANG BI PIEN PONG CO DIEN

1 Muc tiéu:

- Nam dwgc cdc khdi niém co ban cia dong co mot chiéu va xoay chiéu
- Trinh bay va thiét lap duoc cac mach diéu khién dong co dién

- Trinh bay dwoc nguyén Iy lam viée cia cdc mach diéu khién dong co
2. Ngi dung chwong:

2.1. Khai quat chung vé dong co dién mot chiéu (DC Motor)

2.1.1. Pic diém chung vé dong co dién médt chiéu (DC Motor)

2.1.1.1. Ciu tao:

b
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Hinh: 2.1. Cdu tao dong co dién mot chiéu (DC Motor)

Khi dong co so cap quay phan tng, cac thanh din cta ddy quan phan tng cit tir truong cla
cuc tur, cdm ung céc suc dién dong.

Chiéu strc dién dong duoc xac dinh bang quy tic ban tay phai. Trén thanh dan ab stc dién
dong co chiéu tir a dén b. Trén thanh dan cd chiéu sirc dién dong tur ¢ dén d.

Khi phan tng quay duoc nira vong, vi tri cia hai thanh din phan tir va hai phién gop thay
d6i cho nhau.

Stic dién dong trong thanh dan doi chiéu nhung chiéu dong dién & mach ngoai khong dbi.
Cb gop va choi than dong vai tro bd chinh luu dong dién I ra tai co chiéu khong doi.

Phuong trinh can bang dién ap: U = Eu —Ru Iu (2.1)
Ru 14 dién tré ddy quan phan ung; U la dién ap hai ddu cuc may; Eu 1a stc dién dong phan ung.
2.1.1.2. Nguyén Iy 1am viéc ciia dong co dién mot chiéu (DC Motor)

Khi cho dién 4p Mot chiéu U vao hai chdi than tiép xuc voi hai phién gop 1 va 2, trong day
quan phan tng c6 dong dién (Hinh: 2.1.)

Hai thanh dan c6 dong dién ndm trong tir truong sé chiu luc tic dung lam cho roto quay.
Chiéu luc tir xac dinh theo quy tic ban tay trai.

Khi phan tng quay duoc nira vong, vi tri hai thanh dan va hai phién gop 1 va 2 ddi ché cho
nhau, doi chiéu dong dién trong cac thanh dan va chiéu lyc tac dung khong ddi cho nén dong co co
chidu quay khong doi.
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Khi dong co quay, cic thanh dan cit tir trudng va sinh ra stic dién dong cam tng Eu trong
day quan roto.
Phuong trinh dién 4p dong co dién Mot chiéu: U = Eu + Ru Iu (2.2)
2.1.1.3. Stkc dién dong phén tng, cong suit dién tir v mémen dién tir ciia dong co dién mét
chiéu (DC Motor)

Strc dién dong phan tmg: Khi quay réto, cac thanh din cta ddy quin phan Gng cit tir
truong, trong mdi thanh dan cam ung sirc dién dong : e = Btbl.v (2.3)

Strc dién dong phan tng Eu bang téng cac stc dién dong thanh dan trong mot nhanh. S6
thanh dan trong mot nhanh: N/2a. Stic dién dong phan timg: Euw = N/2a *e = N/2a * Btbl.v (2.4)
2.1.2. Phén loai ddng co dién mot chiéu
2.1.2.1. Pong co dién mét chiéu kich tir doc 1ap:

Cudn kich tir duoc cép dién tu ngué)n mot chiéu doc 1ap voi nguén dién cép cho rotor. Trén
cac so dd dién, dong co dién mot chiéu duoc ki hiéu nhu hinh 2.2.

U,
+ i =t .
+ & F- -
Iy KTD | R,
M—ﬁ— Iy  KTD R,
D —— Iifj kt
4 | Ruy
i D
-  Ruf
U,
+ 5, - - -, =
a) Bong co mot chiéu kich tw doc ldp b) Béng co mot chiéu kich tir song song

Hinh 2.2 So' d6 nguyén Iy dong co dién mét chiéu

Néu cudn kich tir va cudn day phén ung dugc cép dién boi cung mot nguén dién thi dong
co 13 loai kich tir song song. Truong hop niay néu ngudn dién co cong suat rat 16n so v6i cong suit
dong co thi tinh chat dong co s& twong ty nhu dong co kich tir doc 1ap.

Khi dong co lam viéc, rotor mang cudn day phan tng quay trong tir truong cua cudn cam
nén trong cudn tng xuat hién mot sirc dién dong cam tng co chiéu nguoc voi dién ap dit vao phan
Ung dong co. Theo so d6 nguyén ly trén hinh 2.2
Ta c6 thé viét phuong trinh can bang dién ap cia mach phan @ng (rotor) nhu sau:

Uu =Eu + (Ru + Ruf).Iu (2.5)

Trong do:

Uu 1a dién ap phan tmg dong co (V).

Eu la strc dién dong phan tng dong co (V).
Ru 1a dién tré cudn diy phan tng.

Ruf'la dién tré phu mach phﬁn ung.

Ir 14 dong dién phan tng dong co.

Nho Iyc tir truong tic dung vao day dan phan tng khi c6 dong dién, rotor quay dudi tac
dung cua mémen quay:

M = K.¢.Iu (2.6)

Tir hé 2 Phuong trinh (3.1) va (3.3) ta c¢6 thé rat ra dugce phuong trinh dic tinh co
dién biéu thi moi quan hé o = f(I) cua dong co dién mdt chicu kich tir doc 1ap nhu sau:
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o= — -, 2.7
K® Ko @7)
T phuong trinh (3.5) rat ra Iu thay vao phuong trinh (3.6) ta dugc phuong trinh dac tinh
co biéu thi mbi quan h¢ o = f(M) cua dong co di€n mot chiéu kich tir doc lap nhu sau:
U R,+R

KO (Ko)
Gia thiét phan mg dugc bu di va ¢ = const thi cac phuong trinh (3.6) va (3.7) 1a tuyén tinh,
va ddc tinh co di¢n cling nhu déc tinh co 1a nhitng duong thang (hinh 3.2).

j o j o

)] . Qjo -

Odm| %A\ gl Ai\

® (2.8)
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I dm I mm }"{d.m }"{mn
Hinh 2.3 Pac tinh co PMdl

2.1.2.2. Khéi dong va tinh dién tré khéi dong ctiia DC motor

Néu khoi dong dong co dién mot chiéu bang phuong phap dong truc tiép vao ngudn thi
dong khai dong rat 16n (Ikgbd = Uam/Ry = 10 + 20lam), nhur vy c6 thé d6t nong dong co, hodc lam
cho sy chuyén mach kho khin, hodc sinh ra lyc dién dong 16n 1am pha huy qua trinh co hoc cua
may.

Pé dam bao an toan cho may, thudng chon:

lkdbd = Inm < |cp = 2,5ldm

Ngudi ta dwa thém dién trd phu vao mach phan (mg ngay khi bat dau khoi dong va sau do

loai dan chung ra dé dua téc d6 dong co 1én trang thai xac 1ap.

Ikdbd = lnm = Yan =2+ 25lgm < |
kdbd nm R +R — £,9ldm > lcp

u uf
Khi dong co duge cap dién, cac tiép diém K1 va K2 md dé ndi cac dién tré Rusi VA Rup VA0
mach dong co, dong co lam viéc trén duong dac tinh 2. Dong dién qua dong co dugc han ché trong
gi61 han cho phép tng véi moémen mé may:
Mmm = M1 = (2+2,5)Mdm

+ -
Iy KTD T
— - VT

I, D R R
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Hinh 2.4 Pac tinh co khi khoi dong DMdl
2.1.2.3. Pio chiéu quay dong co

Chiéu tir lyc tic dung vao dong dién duoc xac dinh theo quy tic ban tay trai. Khi dao chiéu tir
thong hay dao chiéu dong dién thi tir luc c6 chidu nguoc lai. Vay mudn déo chidu quay cia dong
co dién mot chiéu ta c6 thé thuc hién mot trong hai cach:

- Hodc déo chiéu tir thong (bang cach dao chiéu dong dién kich tir).

- Hodc dao chiéu dong dién phan tng.
Pudng dic tinh co ciia dong co khi quay thuin va quay nguoc 1a dbi xtrng nhau qua gdc toa do.

w
P @
+ B —
fiif Arﬂ @, \-
-
.E-_‘I
0 -
b
IIJ
-0,
(f_ p, :I @
+ [ ]

Hinh 2.5: Bdc tinh co khi ddo chiéu DMdl

Phuong phap dao chiéu tur thong thuc hién nhe nhang vi mach tir thong c6 cong suit nho hon mach
phan ung. Tuy vdy, vi cudn kich tir ¢6 s6 vong day 16n, hé sd tu cam 16n, do d6 thoi gian dao chiéu
tang 1én. Ngoai ra, ding phuong phap d4o chiéu tir thong thi tir thong qua tri s6 0 c6 thé lam tdc do
dong co tdng qua cao.
2.1.2.4. Pong co mdt chiéu kich tir néi tiép PMnt

Pong co dién mot chiéu kich tir ndi tiép c6 cudn kich tir mic ndi tiép v6i cudn day phan
ung.

Hinh 2.6: So do nguyén 1y PMnt

Vi cach méc ndi tiép, dong dién kich tir bang dong dién phan tng Ikt = Iu nén cudn day kich tir
ndi tiép co tiét dién day 16n va sé vong day it. Tl théng ctia dong co phu thude vao dong dién phan
ung, tirc 1a phu thudc vao tai:

o =K Iu (2.9)
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Trong do K’ 1a hé sb phu thudc vao cAu tao cua cudn day kich tir. Phuong trinh trén chi
dung khi mach tir khong bdo hoa tir va khi dong dién Iu < (0,8 = 0,9)Idm. Tiép tuc ting Iu thi toc
d6 tang tir thong ¢ chdm hon téc do ting Tu rdi sau do6 khi tai 16n (Tw > Idm) thi c6 thé coi ¢ =
const vi mach tir da bi bao hoa.

Xuét phat tir cac phuong trinh co ban ciia dong co dién mét chiéu ndi chung:
Uu = Eu + (Ru + Ruf).Iu
Eu=K.¢.0
M = K.¢.Iu = K.K 12,
Ta c6 thé tim dugc phuong trinh ddc tinh co cta dong co dién mot chiéu kich tir nbi tiép:
Khong dugc dé dong co mot chiéu kich tir ndi tiép lam viée & ché do khong tai hoac roi vao
tinh trang khong tai.
Khong dung dong co mot chiéu kich tir ndi tiép véi cac bd truyén dai hodc ly hop ma sat...
Thong thuong, tai t6i thiéu ciia dong co la khoang (10 + 20)% dinh murc. Chi nhitng dong co cong
suét rat nho (vai chuc Watt) méi c6 thé cho phép chay khong tai.
2.1.2.5. Khéi dong va tinh dién tré khéi dong PMnt
Tuong tu dong co PMdl dé han ché dong dién khai dong ngudi ta dua vao dién tré phy &
mach phén ung ngay khi khoi dong va sau do thi loai dan cac dién tro dé dua tde do dong co 1én
trang thai xac lap.
Udm

+R

u uf

So d6 ndi day khi khoi dong va dac tinh khi khéi dong nhu hinh.
* Xay dung dac tinh khoi dong:
- Dya vao cac thong s6 cua dong co dé xay dung dac tinh co tu nhién.
- Xac dinh Imax = l1; Imin = 2 trong qua trinh khé1i dong.

l1 < (2+2,5)lim

I >(1,1+1,3)lam ( hodc dong I¢)
- Tinh dién trd mach phan tng R = Ugm/l1. Ta k& duong Iy = const né s& cat dic tinh tyr

nhién tai e.

lkabd = Inm = =2+ 25lm < lep

K, K,
L e

Ro1 R 2

Hinh 2.7: Bac tinh co khi khoi dong DMnt

2.1.2.6. Pio chiéu quay dong co PMnt
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Ciing nhu dong co dién mot chidu kich tir song song, dong co mot chidu kich tir ndi tiép s&
dao chiéu quay khi dao chiéu dong di¢n phan tng.

OJF

Hinh 2.8: Pdo chiéu quay DMnt

2.1.3. Cac trang thai lam viéc ciia dong co dién mot chiéu

Trang thai ham dién cua dong co 1a trang thai dong co sinh ra mémen di¢n tr ngugc véi
chidu quay ciia roto hay con goi 1a ché do may phat.

Ham mot hé TPD nham dat duge mot trong cac muc dich sau:

- Dung hé TbDb.

- Gir hé thong dumg yén khi hé thong dang chiu mét luc c6 xu hudng giy chuyén dong.

- Gidm toc hé TDD.

- Ghim cho hé TPD lam viéc véi tbe do 6n dinh. Vi du: giir toc do déu khi xe dién xudng
déc, khi ha xe kip tai liéu, khi ha vat cau & can truc...

bong co dién mot chiéu kich tr doc 1ap c6 3 trang thai ham dién:

- Ham téi sinh (Him c6 hoan tra nang luong vé ludi).

- Ham nguoc.

- Ham dong nang.

Pong co dién mot chiéu kich tir ndi tiép c6 ©0 ~ o nén khong c6 ham tai sinh ma chi c6
ton tai trang thai: Ham ngwoc va ham déng nang.
2.1.3.1. Ham tai sinh

Ham tai sinh xay ra khi toc d¢ quay ctia dong co 16n hon tdc do khong tai 1y tuong (w>w0).
Khi hdm tai sinh: Ev > Uu, ddng co lam viéc nhu mdt may phat song song véi ludi va tra nang
luong vé ngudn, luc nay thi dong hdm va moémen ham da dbi chiéu so voi ché do dong co:
_ U,-B, _K®o, -Kdo 2.10)

R
Mh = K®lp <0

Trong trang thai ham tai sinh, tbe do cua dong co cang tang trén tbc dd co ban, tri sd
momen ham cang 16n dan 1én cho dén khi can bang v6i mémen phu tai ciia co cau san xudt thi hé
thdng lam viéc 6n dinh véi toc d6 wbd > wO.

In
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Hinh 2.9: Dac tinh ham tai sinh DMdl

Puong dic tinh co & trang thai ham tai sinh ndm trong goc phan tu thir II va thir IV ctia mat
phrfmg toa do.

Trong trang thai ham tai sinh, dong dién hdm d6i chiéu va cong suat duoc dua tra vé ludi
dién c6 gia tri
P = (E-U)IL. bay la phuong phap ham kinh té nhat vi dong co sinh ra dién nang hiru ich.

Trong thuc té, co cu ning ha cia cau truc, thang may, thi khi nang tai, dong co truyén
dong thuong lam viée & ché do dong co (diém A). Khi ha tai, ta dao chiéu dién ap phan tng dat
vao dong co. Néu moémen do trong tai gdy ra 1on hon momen ma sat trong cac bd phan chuyén
dong cia co cdu, dong co sé 1am viéc & ché 6 ham tai sinh. P& han ché dong khéi dong ta dong
thém dién tr¢ phu vao mach phﬁn ung. Toc do dong co tang dan 1én, khi téc do dong co gﬁn dat toi
gia tri ©0 ta cat dién tré phu (diém c), dong co ting toc do trén duong dic tinh ty nhién (doan cB).
Khi toc d6 vuot qua © > 00 thi mémen dién tir ciia dong co doi dau trd thanh momen ham. Dén
diém B thi mémen Mh = MC, tai trong dugc ha voi tbc d6 6n dinh wod trong trang thai ham tai

sinh.

‘ (&3] . -
N Neng fai
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Hinh 2.10: Ddc tinh ham tdi sinh khi ha trong tai DMdl

2.1.3. 2. Him nguoc
Ham nguoc 1a trang thai ciia dong co khi moémen ham cta dong co nguoc chiu véi toc do
quay (M1]®). MOmen ham sinh ra bdi dong co khi do chong lai chiéu quay cia co cau san xuat.
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Ham ngugc c6 hai truong hop:

a) Pua dién tré phy 16n vao mach phan img:

DPong co dang 1am viéc ¢ diém a, ta dua thém Ruf 16n vao mach phan tng thi dong co s&
chuyén sang diém b trén dic tinh bién tré. Tai diém b moémen do dong co sinh ra nhé hon momen
can nén dong co giam tdc d6 nhung tai van theo chiéu nang 1én. Pén diém ¢ vi mémen dong co
nho hon mémen tai nén dudi tac dong cua tai trong, dong co quay theo chiéu nguoc lai. Tai trong
duoc ha xuéng voi tbe do tang dan. Pén diém d mémen dong co can béng vOo1 momen can nén hé
lam viéc on dinh véi tde d6 ha khong ddi wod. Poan cd la doan ham nguoc, dong co lam viéc nhu
mot may phat ndi tiép v6i ludi dién, lac nay sire dién dong cua dong co dao ddu nén:

U,+E, U, +Kdo

I = 2.11
""R_+R, R,+R, @11)
Mp = K®lh
A ©
(OX Ndng tai

| M Ha tai

linh 2.11: Ham ngwoc PDMdl khi d‘u’a dién tré phu vao mach phan img

b) Ham nguege bang cdach ddo chiéu dién dp phan ing:
I o)

Hinh 2.12: Ham nguoc DMl khi dao chiéu dién ap phan img

Pong co dang lam viéc ¢ diém a, ta d6i chiéu dién 4 ap phan Ung (vi dong dao chiéu 16n nén
phai thém dién tr¢' phu vao dé han ché) thi dong cO s& chuyén sang diém b, tai dlem b mdmen da
dbi chiéu chdng lai chiéu quay ctia dong co nén toc d6 giam theo doan be. Tai ¢ néu ta cat dong co
khoi dién ap ngudn thi dong co s& dimg lai, con néu khong thi tai diém ¢ mémen dong co 16n hon
momen can nén dong co s€ quay nguoc lai va s€ lam viéc xac 1ap ¢ d néu phu tai ma sat. Pogn bc
la dogn ham nguwoc, 1Uc nay dong hdm va moémen ham cua dong co:

-U,-E, U, +Koow

Il = =- <0 (2.12)
R, +R, R, +R,
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Mh=K®Ih <0
Phuong trinh dat tinh co khi ham:

o=-o . Ri+Ry 2.13)
KO (Ko )’

2.1.3.3. Ham d{ng ning

a) Ham dong nang kich twr doc lap:

Dong co dang 1am viée v6i ludi dién (diém a), thyc hién cét phan tng dong co ra khoi ludi
dién va dong vao mot dién trd hdm Rh, do dong ning tich lu§ trong dong co, cho nén dong co van
quay va nd lam viéc nhu mot may phat bién co ning thanh nhiét ning trén dién trd him va dién tro
phan tmg.

Phuong trinh dac tinh co khi ham dong nang:

R, +R,
(Kd)?
Tai thoi diém ham ban dau, téc d6 him ban dau 1a ohd nén stc dién dong ban dau, dong
ham ban dau va mémen ham ban dau:
Ehd = KDwhd
Iha = - Eyg =- aSL <0 (2.15)
R, +R, R_+R,
Mhd = K®Ing <0

Trén d6 thi ddc tinh co him dong nang ta thiy rang néu momen can 13 phan khang thi dong
co s dung han (cac doan b10 hodc b20), con néu mémen can 1a thé nang thi dudi tdc dung cua tai
s& kéo dong co quay theo chiéu nguoc lai (Ocl hoic 0c2).

(2.14)
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Hinh 2.13: Dac tinh ham dong nang kich tir doc PMdl

Nhuoce diém cia ham dong nang kich tur doc lap la néu mét dién ludi thi khong thé thuc
hién ham duoc do cudn day kich tir van phai néi v6i ngudn. Mudn khic phuc nhugc diém nay
nguoi ta thuong sir dung phuong phép ham dong nang tu kich tur.

Pong co dang 1am viéc vé6i ludi dién (diém a), thuc hién cit ca phan ung va kich tir cua
dong co ra khoi ludi dién va dong vao mdt dién trd ham Rh, do dong nang tich luy trong dong co,
cho nén dong co van quay va né lam viéc nhu mot may phat ty kich bién co ning thanh nhiét ning
trén cac dién tré.

Phuong trinh ddc tinh co khi ham dong nang tu kich tur:

R Ry
“ R, +R,

0= — M (2.16)
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KTD

Hinh 2.14: Ddc tinh ham déng nang tw kich tir DMdl

Trén do thi dic tinh co hdm dong nang tu kich tur ta théy réng trong qud trinh ham, tde do
giam dan va dong kich tir ciing giam dan, do d6 tir thong ctia dong co cling giam dan va 13 ham cia
tdc do, vi vay cac dic tinh co khi him dong nang tu kich tir gidng nhu dic tinh khong tai ciia may
phat tu kich tur.
2.2. Mach diéu khién khéi dong dong co dién mot chiéu
2.2.1. Pic diém cong nghg:
bé khoi dong dong co dién mot chiéu nguoi ta dua dién trd phu vao mach phﬁn ung!
2.2.1.1. Mach dién khéi dong dong co dién mot chiéu qua hai cip dién tré phu theo thoi gian
a. Mach dong luc

b. Mach diéu khién

. D s = = bg —
— 9 _ " 3+ # =
be —
— —
ﬂg - |RT]1 —
. + B
bgl
IRTh | G —
0 + +‘J L
-
2ERTh 13 hh_
she |

Hinh 2.15b: Mach diéu khién noi dién tré phu vao phan irng
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c. Nguyén ly lam viéc:

Trang thai ban dau sau khi cdp ngudn dong liuc va diéu khién thi role thoi gian IRTh dugc
cap dién mo ngay tlep diém thuong kin dong chdm RTh(9-11). Dé khoi dong ta phai a an nat mo
may M(3 5), congticto Dg hut s& dong cac tiép diém & mach dong luc, phan tng dong co dién
dugc ddu vao ludi dién qua cac dién tré phy khai dong r1, r2. Dong dién qua cac dién tré c6 tri sb
lon gay ra syt ap trén dién tro r1. Dién ap d6 vuot qua ngudng dién ap hut cua role thoi gian 2RTh
lam cho n6 lam viéc s& mo ngay tiép diém thuong kin déng cham 2RTh(11- 13), trén mach 2G
cung voi su 1am viée cua role 1RTh ching dam bao khong cho cac congticto 1G va 2G c6 dién
trong giai doan dau cta qué trinh khoi dong.

Tlep diém phu Dg(3-5) dong dé tu duy tri _dong dién cho cudn day congticto Dg khi ta thoi
khong 4n nut M nita. Tiép diém Pg(1-7) mo ra cit dién role thoi gian 1RTh dua role thoi gian nay
vao lam viéc dé chuén bj phat tin hiéu chuyén trang thai cta truyén dong dién. Mdc khong cia thoi
gian t c6 thé dugc xem 1a thoi diém Pg(1-7) mé cét dién 1RTh.
2.2.1.2. Mach dién khoi dong dong co dién mot chiéu qua hai cép dién tr¢ phu theo dién ap phén
ung:

a. So d6 mach

Hinh 2.16: Mach diéu khién qua 3 cdp dién tré phu vao phan img
b. Lam viéc cua so do:

Sau khi 4n nit moé may M, congtacto Bg co dién dong mach phan tng dong co vao ngudn
qua 3 dién tro phy r1, I2 va r3. Pong co gia tdc trén duong déc tinh co (1). Khi tbc do dong co dat
dén tri s6 w1 dién ap trén 2 dau congtacto 1G dat tri s6 hat Uy, do do 1G hut, loai trir dién tro ry,
dong co s& chuyén sang gia toc trén dudng déc tinh co (2). Khi téc do dong co dat dén tri s6 wa(w2
> 1) dién ap trén 2 dau congticto 2G dat tri s6 hut Uz, do d6 2G hut, loai trir tiép dién tro rz, dong
co s& chuyén sang gia tc trén duong dac tinh co (3).

Khi téc d6 dong co dat den tri s6 m3(ws > ©7) dién 4 ap trén 2 dau congtacto 3G dat tri s6 hut
Us, do d6 3G hut, dién tro r3 bi ngan mach, dong co s& chuyén sang gia tdc trén duong dic tinh co
tu nhién, cho dén diém lam viéc 6n dinh.

Nhan xét vé diéu khién truyén dong dién theo nguyén tic toc do

Uu dlem 1a don gian va ré tién, thiét bi co thé 1a congticto mac tryc tiép vao phan v ung dong
co khong can thong qua role. Nhugc diém 13 thoi gian mé may va him may phu thudc nhiéu vao
momen can Me, quan tinh J, dién ap ludi U va dién tré cudn diy congticto. Cac congticto gia te
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c6 thé khong lam viée vi dién ap ludi giam thip, vi qua tai hodc vi cudn day quéa phat nong, s& dan
dén qua phat nong dién tré khoi dong, c6 thé lam chéy cac dién tre do.

Khi dién 4p ludi ting cao c6 kha ning tac dong dong thoi cic congticto gia toc lam ting
dong dién qua tri s6 cho phép.

Trong thyc té it dung nguyén tic nay dé khoi dong cac dong co, thudng chi dung nguyén
tic nay dé diéu khién qua trinh ham dong co.
2.3. Mach diéu khién dao chiéu quay dong co dién mot chiéu
a. Mach dong luc:

VCC

T N

DC MOTOR

?
11
|

N

—

1

. ﬂHinh 2.17a: Mach diéu khién ddo chiéu quay ddng co mot chiéu
b. Mach diéu khién:

A 0
~ —~
D MN MT N 10
1 2 3 o 4 5 9 |
el = I H U H
ST RN
W ||
r.r ‘\, T
- 8
—0 4 ® _H_ M
N

Hinh 2.17b: Mach diéu khién ddao chiéu quay ddng co mot chiéu

c. Nguyén ly 1am viéc:

- Khi 4n MT dong co quay thuan
- Khi 4n MN déng co quay ngugc
- Khi 4n D dong co dimng lam viéc
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2.4. Mach diéu khién him dong co dién mdt chiéu
a. Mach dong luc:

+
KT K3
Kl K2
B | | | 1 _
— 1+ Ho p—e
Rfl  RR2 RB

RH KH

Hinh 2.18a: Mach diéu khién khoi dong gidn tiép va hdam dong co mot chiéu

b. Mach diéu khién:

RN M *
T1ﬁ s M, ke s [ ] 1.
K
K = K 0 Tl
3 1 Ir r
T1 1
3 | B K1 r
K1
3 1 T2 r
T2 1
3 | B K r
K2
3 1T ] 3 r
T3 1
3 = K3
_|I<F_3_
T4
||
;

Hinh 2.18b: Mach diéu khién khdi dong gian tiép va ham déng co mét chiéu
c. Nguyén ly lam viéc:
Khi 4n nut mé M dong co bbawts dau khoi dong voi dién tré 16n nhét, sau cac kgoangr thoi gian
T1, T2, T3 cac dién tré phy lan luoc bbij loai va dong co lam vi¢c binh thuong. Khi 4n nat dung D
thi Mach mét dién chi con KH nén dong co nhan dién DC tir bo chinh luu va dimg nhanh.
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2.5. Khai quat chung vé dong co dién xoay chiéu ba pha
2.5.1. Bic diém chung vé dong co dién xoay chiéu 3 pha
Céu tao dong co dién xoay chiéu ba pha gébm hai phan chinh:
1. Phan tinh ( Stator: Stato, xtato)
2. Phan quay ( Rotor: R6to)
La thép ky thuat dién
ciia 16i thép stato

Thanh dan  La thép ky thuat dién Vong ngan mach

TRUC BONG CC

Hinh 2.19: Cdu tao déng co xoay chiéu ba pha

2.5.2. Phan loai dong co dién xoay chiéu 3 pha, nguyén Iy lam viéc

-May dién khong dong bo: 1a loai may dién xoay chiéu, 1am viéc theo nguyén 1y cam bién
dién tir ¢ toc dd quay cua roto n khac véi téc do quay tur truong.

- May dién khong dong b co hai day quan: day quan stato (so cap) voi ludi dién tan s6
khong doi, day quan roto (thtr cdp). Dong dién trong day quin roto dugc sinh ra nho sirc dién dong
cam ung co tan sd phu phu thudc vao roto, nghia la phu thude vao tai trén truc cia may.

Ciing nhu cac may dién khac, may dién khong dong bo o tinh thuan nghich, c¢6 nghia la ¢
thé lam viéc & ché do dong co dién hoac may phat dién.

DPong co khong dong bo: 1a dong co dién lam viée vai tde d6 quay ciia Rotor cham hon so véi toc
d6 quay cua tir truong Stator.Ta thuong gap dong co khong ddng bd Rotor 10ng soc vi dic tinh lam
viéc cua no tét hon dang day quan.

Stator dugc quan cac cudn day léch nhau vé khong gian (thuong 1a 3 cudn day 1¢éch nhau
goc 120°). Khi cap dién ap 3 pha vao day quén, trong long Stator xuat hién tir truong Fs quay tron
v6i tde do n=60*f/p, véi p 1a s6 cdp cuc cta day quin Stator, 13 tan sb.

Tu truong nay moc vong qua Rotor va gy dién ap cam ung trén cac thanh dan 16ng soc
cua rotor. Dién ap nay gy dong dién ngin mach chay trong céc thanh dan. Trong mién tir truong
do Stator tao ra, thanh dan mang dong I s& chiu tac dong cta luc Bio-Savart-Laplace 16i di. Co thé
noi cach khac: dong dién I gay ra mot tur truong Fr (tir trudng cam tng cua Rotor), tuong tac gilra
Fr va Fs gy ra momen kéo Rotor chuyén dong theo tir truong quay Fs cia Stator.

2.5.3. Phuong trinh dic tinh co, so d thay thé twong duong PCK
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Khi coi 3 pha dong co 1a d6i ximg, duoc cap nguf)n boi ngudn xoay chiéu hinh sin 3 pha
dbi xtng va mach tir dong co khong bio hoa thi c6 thé xem xét dong co qua so dd thay thé 1 pha.
D6 1 so d6 dién mot pha phia stator véi cac dai lwong dién & mach roto da quy ddi vé stator.

I XI I, RI
- ——
p

ft X, X2

R"2
m 5

- F L

Hinh 2.20: So do thay thé mét pha DK

Khi cudn déy stator dugc cap dién véi dién ap dinh mirc Ulph.dm trén 1 pha ma gilr yén
rotor khong quay thi mdi pha cla cudn day rotor s& xuat hién mot sirc dién dong Eopham theo
nguyén 1y cia may bién ap. Hé s6 quy ddi stre dién dong 1a:

E
Ko = —lohm 2.17)

E 2phd m

Tir d6 ta c6 hé s6 quy doi dong dién:
1

ki= — 2.18
I K (2.18)
va hé s6 quy ddi tré khang:
k
kr = kx = —= = k% (2.19)
kI

Vi cac hé sd quy ddi nay, cac dai lugng dién ¢ mach rotor cé thé quy ddi vé mach stator
theo cach sau:

Dong dién: I'2 = kil2

Dbién khang: X'> = kxX>

bién tro: R'2 = krR2
Trén so d0 thay thé & hinh 5.1, cac dai lugng khac 1a:

lo - Dong dién tir hoa cia dong co.

Rm, Xm - Di¢n trd, dién khang mach tir hoa.

I1 - Dong dién cudn day stator.

R1, X1 - Dién trd, dién khang cudn day stator.
Dong dién rotor quy ddi vé stator co thé tinh tir so d6 thay thé:

2= v [ph (2.20)

\/(R +R. /) +(X, + X))’
Khi dong co 1am viéc, cong suat dién tir P tir stator chuyén sang rotor thanh céng suét co
Pco dua ra trén truc dong co va cong suat nhiét AP dot néng cudn day:
P12 =Pco + AP (2.21)

|/
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Néu bo qua ton that phu thi c6 thé coi mémen dién tr Mg cua dong co bang moémen co

Meo:

Mdt = Mco =M
Tu do: P12 = M.000 = Mo + AP2 (2.22)
Suy ra: M= AP, (2.23)

0, -0

Cong sudt nhiét trong cudn ddy 3 pha la:

AP2 = 3R'21'% (2.24)
Thay vao phuong trinh tinh momen ta c6 dugc:

3U%mR’;
(2.25)

s, [(R, +R'2/8)” + X%n]
Trong d6: Xnm = X3 + X'z 1a dién khang ngan mach.

Phuong trinh trén biéu thi méi quan hé M = f(s) = f[s(®)] goi 12 phuong trinh dic tinh co
ctia dong co dién xoay chiéu 3 pha khong dong bo.

V61 nhiing gia tri khac nhau cua s (0 < s <1), phuong trinh dac tinh co cho ta nhiing gia tri
twong ing cua M. Duong biéu dién M = f(s) trén hé truc toa dg sOM nhu hinh 5.2, d6 1a duong dac
tinh co ctia dong co xoay chiéu ba pha khong dong bo.

® |} s

@, 0

@y,

-

M.. M.

Hinh 2.21: Dac tinh co DK

. o ’ , 30 R . C1x 20 R , . v 4.2 , dM
DPudng déc tinh co c6 diém cuc tri goi 1a diém t61 han K. Tai diém do: — =0

ds
R/
Giai phuong trinh ta co: s = + ————— (2.26)
2 2
JR + X0
Thay vao phuong trinh déc tinh co ta co:
3U?
Min = + il (2.27)

20, (R, 2Ry +X7;)
Vi ta dang xem xét trong giéi han 0 <s <1 nén gi4 tri sth va Mth cua dac tinh co chi (g
voi dau (+).
Biéu thi dac tinh co thong qua cac dai lugng s, M ta dugc:
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M = 2M, (1+ass,) (2.28)
S S,
—+—"+as,,
S, S
a= Rl/R‘/z o
Trong trudong hop khong yéu cau do chinh xac cao, ta c6 thé biéu thi nhu sau:
- Khi coi R1 = 0, ta co:
M= Mo (2.29)
S Sy
- + -
S, S
- Khi tinh toan trong ving lam viéc v&i phu tai Mc < Mam COI S << S, ta C0:
M
M= bg (2.30)
Sth

Ta nhan thay, duong dic tinh co cta dong co khong dong bo 1a mot duong cong phire tap va c6 2
doan AK va KB, phan gidi boi diém t6i han K.

Poan dic tinh AK gan thang va cing. Trén doan nay, mémen dong co ting thi toc 46 dong
co gidm. Do vay, dong co lam viéc trén doan dic tinh nay sé on dinh.

Poan KB cong véi do doc duong. Trén doan nay, dong co lam viéc khong 6n dinh.

Khi cho trude cac dai lugng Pam(KW), Nam, ®o , hé s6 momen cuc dai A = Min/Man ta co:

n,, 0, -0,

. 1000.P,_
Odm = ——-,;Sdm = ———, Mdm: _.
9,55 ® Oy

2.6. Mach diéu khién khéi dong dong co dién ba pha
2.6.1. Mach khéi dong truc tiép dong co khong dong b ba pha
Mach dién khéi dong dong co khong dong bo 3 pha ro6 to 16ng séc dung khoi dong tir don.

a. So d6 mach dong lyc:
AgB & C
AT2 T

Hinh 2.22a: Mach déng lic khoi dong truc tiép déng co ba pha
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b. So dd mach diéu khién
N o -

RN D M
(1) (2) 3 (4)
Ag—— ;J—L @ S OJE Ko (0)
Ko

AT1 5
Ko

(5)
X &

Hinh 2.22b: Mach déng diéu khién khéi dong truc tiép déng co ba pha

c. Nguyén ly lam viéc:

- Chay déng co: Pong ap t6 mat AT1 va AT2 cép dién cho mach diéu khién va dong luc. Tiép
theo 4n ntit nhan M (3,4) cap dién cho cudn day cong tic to Ko (4,0). Khi cudn day Ko ¢ dién lam
dong tiép diém thuong mé Ko(3,4) dé duy tri, dong thoi lam déng tiép diém thuong mo Ko (3,5)
cap dién cho dén D sang, dong thoi 1am dong 3 tiép diém thudng mo Ko bén mach dong luc cap
dién cho dong co lam vigc.

- Dirng dong co: An nat dimg D(2,3) din dén cudn day cong tac to Ko mat dién. Khi cudn day Ko
mat dién lam m¢o tiép diém Ko(3,4), dong thoi lam mo tlep diém Ko (3,5) dén D tat, dong thoi lam
mo 3 tiép diém Ko & mach dong luc dan dén dong co mat dién

2.6.2. Mach dién ty dong khong ché diéu khién khéi dong dong co dién xoay chiéu khong
déng bo 3 pha ding may bién ap tw ngiu

a. So dd mach dong luc
B C

Iy

el 01 1

MBATN
K, ’ I
—/r—

RN( )

@ Mach déng luc

Hinh 2.23a: Mach dong liec khdi dong gidn tiép PC ba pha qua BAT
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a. So d6 mach diéu khién

o O [

e =W=
>, M|
1 2 3 4 K 5
P ﬂﬁ —0 © ' * 1F Kil 16
K1
T 17 T 7
R K
4 Tl oy
T g K2 9 K
= +F "0
K

’ | |
Hinh 2.23b: Mach diéu khién khoi dong gian tiép PC ba pha qua BAT

c. Nguyén ly 1am viéc:

- An M dong co khoi dong gian tiép qua may bién 4 ap tu ngau ( BAT) véi dién ap 220V ba pha, sau
khoang thoi gian khoi dong, dong co dugce noi truc tiép voi ngudn 380V va 1am viée bin thuong
2.6.3. Mach khéi dong gian tiép qua doi diu sao/tam giac

a. Mach dién dong luc:

b. Mach dién diéu khién:

]

J:i j
-]
C
(3]

KO
11

K1 KW ;]

s

KY T

L w

RN C T [:]
LS =

2
Bﬁ
3]

Hinh 2.24 a,b: Mach diéu khién khoi dong gidan tiép PC ba pha qua sao/tam gidc



c. Nguyén ly lam viéc:

- Khi 4n ntit mo M dong co khoi dong 6 ché d0 Y
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- Sau khodang thoi gian T mach dién ty dong d6i sang trang thai lam viéc binh thudng tam giac
- B¢ khoa chéo nhau vé dién gilta ché d0 Y va tam giac chung ta st dung cac tiép diém thuong
dong cua cudn day nay trén duong cap dién cia cudn day kia.

2.6.4. Mach khéi dong gian tiép qua cudn khang

a. So d6 mach dong luc va di¢u khién

RN1 RN2
11 10 L

cc2
caf| I [
A
B
C
Ki — — —
£ £ E T
Ko — — -
b c
RN1C RN2

L L[

K3

T

2w—3K34RTH

K1

O HHCt

K2

K1 K2

T

2 R 6 KL 7 K2 8

Rth

BHH
1

Hinh 2.25: Mach diéu khién khéi dong gian tiép PC ba pha qua cuén khing
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b. Nguyén ly lam viéc:
- Khi 4n nlit mé M dong co khoi dong qua cudn khang CK
- Sau khoang thoi gian tu dong chuyen sang trang thai lam viéc binh thuong

- Pé khoa chéo nhau vé dién giira ché do khoi dong va lam viéc chung ta sir dung cac tiép diém
thuong dong ctia cudn ddy ndy trén dudng cap dién cia cudn day kia.

2.6.5. Mach diéu khién khoi dong dong co khong dong b ba pha ro to diy quén gian tiép
qua hai cap dién tré phu theo hai chiéu thuin, nguoc.

ol 11

D M kN
KT
+|~_‘L %T O
BRI
N
I KT [
EN
KT e KN | |
ET K2 [T 1]
i
EN
N
i Kl
|K|1 T2
= K2
| | | | K2
K2

7
—_A

J

Hinh 2.26: Mach dkkd gidn tiép va dao chiéu quay PC ba pha ddy qudn qua hai cap dién tré phu

+ Nguyén ly lam viéc:

- Khi 4n ntit md MT hay MN dong co khdi dong dong qua cudn khang cac dién tré phu

- Sau khoang thoi gian tu dong chuyen sang trang thai lam viéc binh thudng

- Bé khoa chéo nhau vé dién giira ché 4o khoi dong va lam viéc ching ta str dung cac tiép diém
thudng dong ciia cudn day nay trén dudng cip dién cia cudn day kia.
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2.6.6. Mach diéu khién khéi dong dong co khong dong bd ba pha ré to diy quén gian tiép
qua ba cip dién tré phu theo hai chiéu thuén, nguoc.

B C N
AIRAREAR:
N
RN _E MT KN
L I A <t o
K'I,'_/
MN
KT
1 a KT s N
KN
1
L C L L C c
KN| = — —‘ ‘— — — KT KT 6 7 T1
11 I o)
KN
1
T1 8
= A
A 9 T2
1
T2 10
= B
B 11 T3
11
T3 12
1 B Cc
]
-1

Hinh 2.27: Mach diéu khién kd gidn tiép va dao chiéu quay BC ba pha déy qudn qua ba cdp dién
tro phu

2.7. Mach diéu khién dio chiéu quay dong co di¢n ba pha
2.7.1. Mach dao chiéu quay truc tiép dc 3 pha dung nut an kép

1
o M own N
e 3
—
..I",'I |"-.|
MM T T
2
N
— 1

Hinh 2.28: Mach déng liee ddo chiéu quay truc tiép DC ba pha ding it an kép
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2.7.2. Mach dio chiéu quay true tiép dc 3 pha diing cong tic hanh trinh thuwong déng.

a. So d0 mach:

N 2

Mt Mo

@ ANLeP g L a J G Kn B[

Kt
AT1 | hl

_I_'V'N J @ KT ©

Kn

—I

Hinh 2.29: Mach ddo chiéu quay truc tiép PC ba pha diing cong tic hanh trinh

b. Nguyén ly lam viéc:

Dong ap t6 mat AT1 va AT2 cap dién cho mach diéu khién va dong lyc, gia su ta mudn
dong cong, khi d6 ta 4n nit mé may MT(3, 4) dan dén cudn day cong tic to KT c6 dién.

Khi cudn day KT c6 dién 1am dong tiép diém thuong mo KT (3,4) dé duy tri, dong thoi 1am
mo tiép dlem thuong dong KT(8,9) dé khoa cheo, ddng thoi lam dong 3 tlep diém KT bén mach
dong lyc cap dién cho dong co D keo dong cong chay tir vi tri CTHT my dén CTHT mo tac dong
vao CTHT mo lam mé tiép diém thudong dong mo(4,5) dan dén CTT KT mat dién.

Khi cong tic to KT mét dién thi tat ca cac tiép diém tr lai trang thai ban dau ( tiép diém
KT dong luc mé ra loai dong co ra khoi ludi dién, céng dong dung lao tai CTHT myo). Mubn mé&
cong ta 4n nat nhan MN,
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2.7.3. Mach dién tw dong khong ché diéu khién khéi dong dong co dién xoay chiéu khong
dong bd 3 pha bang cach dbi ndi Y/A c6 dao chiéu quay.

& B c M
T 1
AT  we—e—— BN
D T _
) 1 2 3 4
Lo e I ol KT
KT
e
I™e gr 7 E
T r H
KN
Lk ——
T v VN VR N
EN1 - = I 1 - — _ZIKT KT & T
[ Y I 1 N N
‘ KN
X ||
T
. _HLQ E 10 [
11
RN (,J,,-- & K0
L K0 —
o I
. K1 KE‘ T KL K0 [,
;4" — \". ] Ii\_E-H-_13 11 14
|
i ' M
|
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| K1 !
L1 11 !
\ '| /
L}
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‘\Hh ,.""r’
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il P L

Hinh 2.30: Mach khéi déng sao/tam gidc va ddo chiéu quay truc tiép PC ba pha qua nit ding D

Nguyén ly lam viéc:

- Khi 4n nat mo MT hoidc MN, dong co khdi dong qua ché do ndi Y

- Sau khoang thoi gian ty dong chuyen sang trang thai lam viéc binh thuong & ché do tam giac.
- Dé khoa chéo nhau vé dién giita ché do khot dong va lam viéc chung ta sir dung cac tiép diém
thudng dong ctia cudn diy ndy trén dudng cap dién cia cudn day kia.
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7.2.4. Mach dién diéu khién dao chiéu quay dong co va mé trwée dirng sau:

1 RN, 2 KO 3
=

KA

KA

- KN

- KT

D1 M
7 KA 8 9 ,L 10
—/ '_.J_

KT 11

KO

! — 9-—FFJ

¢ ol IMN 12

.|_|.

KN 13

K1

K2

—
KL 14 KN K2
9"&{___?+TF¥F"

— —

— 1 [ ]
KN
|

.|_|.

K2 17 KT Kllg

18

K2

KT

KN
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KN 91

CN

I
Hinh 2.31: Mach dién diéu khién déo chiéu quay va mé trude dirng sau

2.7.5. Mach trang bi dién diéu khién dong mé cira gara theo hanh trinh
a. Mach dong luc:

.

~220V

.

KT\ KN\ KT2\ KN2\

bCb bCM XCP DCT




b. Mach diéu khién:

~220V

(o)

~220V

HOE
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N

2.8. Mach diéu khién him dong co dién ba pha

ao\ bo_\ KT\ Ko K1 KN\ k2 | Mmoo\ MT—I MN—I K1 |
KO ko / Ko/ ko
KL /
KN
KT7
o7 1 &\ Wb o] kn2/  kn1/
K3
D1l D2
KO K1 K2 KN || K3 | |KT2||KN2 @ (%)
Hinh 2.32: Mach dién diéu khién déng mé cira ga theo hanh trinh

2.8.1. Mach dién ty dong khong ché diéu khién khéi dong dong co' dién xoay chiéu khong

dong bo 3 pha bang cich d6i noi Y/A va tw dong ham ngwogc khi dirng may.

3%

A B

I

C

I

Hinh 2.33a: Mach dién dong luc sao/tam giac va ham nguoc
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N g
D M
1 2 3 KH 4
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Hinh 2.33b: Mach dién diéu khién khoi dong sao/tam gidc va ham nguoc

2.8.2. Mach dién ty dong khong ché diéu khién khéi dong dong co dién xoay chiéu khong
dong bd 3 pha bang bién ap tw ngiu va ham dong ning khi dirng may.

a. Mach dong luc
A B

[ 1

CD ={=[

cefll 1 1]

C
-~

K= = L . - =
B
K, MBATN
— —
+ KH
vper 1 i
ham B RNC ) 11

@ Mach dong luc

Hinh 2.34a: Mach dong luc khoi dong dung BAT va ham dong nang



b. Mach diéu khién

RN
I\_/@'D _lJ_IT_

D
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Hinh 2.34b: Mach dién diéu khién khéi dong ding BAT va ham dong ndng

8.2.3. Mach dién tuw dong dao chiéu quay dong co 3 pha, c6 him dong ning

=

=2=i
[
4

o

ced11ov

{0}

-
I

S
\—/—dﬁ)

KN =T

KT 7~

KN 7
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Hinh 2.35: Mach dién ti ddng déo chiéu quay DC va c6 hdam déng ning
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2.9. Mot s6 mach diéy khién dong co mdt pha theo hanh trinh va thoi gian
2.9.1. Mach dieu khién theo hanh trinh: Mach dién ddo chiéu quay dong co 1 pha trheo hanh

trinh
D. M Mo mi Mo
KT J ;

a. chu ky co
KN ‘

b. So d6 mach dong luc va diéu khién

N &

1) RNL @) D i @ M i ) Ko (5) 0)
o]fe!

KT L L KN
_ — (11)
e Ky
TR
N
N\ o w0 ®

Kn

| | +F
Kn

|
Hinh 2.36: Mach dién tw dong dao chiéu quay PC theo hanh trinh

c. Nguyén ly lam viéc:

- Khi 4n ntit mo M, dong co quay thudn duu cam di chuyén tir cong tic hanh trinh m0 dén m1 thi
dao chiéu quay. Khi dong co quay dua cam vé a0 thi tw dong dimg mach.

- Bé khoa chéo nhau vé dién giira ché 4o khoi dong va lam viéc ching ta str dung cac tiép diém
thudng dong ciia cudn day nay trén dudng cip dién cia cudn day kia.
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2.9.2. Mach diéu khién theo hanh trinh va thoi gian:

a. Chu ky co:

b. So d6 mach dong luc va diéu khién

N
RN D Mi
P 1) (2) i (3) 4) K3 (5) Ko
& 1r 0|0 OKg) [ milln
10
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Hinh 2.37: Mach dién tw déng dao chiéu quay PC theo hanh trinh va thoi gian

©
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2.9.3. Mach diéu khién theo hanh trinh va thoi gian:
a. Chu ky co va so do mach:

D’M lmo my mz My Ma
KT
‘ Y
KN t=5
""" [V
t=5
N er
o (1) RN (2) D_L (3) M_]_ (4) Ky (5) p
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i ] ke (8) Ky (O)K." ]K,,““K
(6) Ky (A "1
[
2
I (13) (14
T 2 KT
| = | T3
m (15)
NE K1
K‘l (16] T
R
e (17)
& Kz
K2
]

Hinh 2.38: Mach dién tw dong dao chiéu quay PC theo hanh trinh va thoi gian 2

b. Nguyén ly lam viéc:

D,u:a vao ban v& va mo hinh thuc té dé doc nguyén ly lam viéc: An M , tac dong vao CTHT mo,
cap dién cho dong co 1 pha chay tir CTHT mo dén m1, tac dong vao m1 dong co dung chay thudn
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, sau mot thoi gian t , dong co tiép tuc chay thun tir vi tri CTHT m1 dén m2, tic dong vao CTHT
m2 cap dién cho dong co chay nguoc tr CTHT m2 dén ml, tac dong vao ml dong co dung chay
nguoc , sau thoi gian t dong co tiép tuc chay nguoc tir CTHT m1 vé mO két thuc.

- Bé khoa chéo nhau vé dién giira ché d6 khoi dong va 1am viéc ching ta st dung céc tiép diém
thudng dong cia cudn day nay trén dudng cip dién cia cudn day kia.



72

CHUONG 3: TRANG BI PIEN CONG NGHIEP

3.1. TRANG BI PIEN BANG TAI

3.1.1. Khéi quét chung:

Trang bi dién bang tai 1a mot hinh thirc ctia qua trinh van chuyén khong thé thiéu trong san xudt
cong nghi¢p. Cac may va thiét bi van chuyén dugc su dung dé van chuyén nguyén li¢u, thanh
phan, ban thanh phim trong diy chuyén san xuét.

3.1.2. Yéu ciu cong nghé: (nhw hinh v&)

| v = U, GTomp—D cEET—
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Hinh 3-1. So d6 mach trang bi dién bing tai
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3.1.3. Nguyén ly lam viéc:

- Xét nguyén 1y lam viéc cua hé thong bang tai khi can van chuyén vat liéu theo tuyén 3.

- Pong cong tic chuyén mach CTO ( hinh ...), ro le trung gian RDB(2) = 1, cAp ngudn cho hé
thdng dén chiéu sang ( hinh ...)

- Quay chuyén mach CM3 sang bén phai, ro le huéng van chuyén RHV3(8) = 1. Tiép
diém cta n6 s& dong dé chudn bi cAp ngudn cho cac ro le trung gian va cic cudn nam cham sau:

+ RHV3(26) = 1, cAp ngudn cho cac ro le RTrl.

+RHV3(36) = 1, chuén bj cip ngudn cho cac ro le RTr4

+ RHV3(38) = 1, chuén bi cip ngudn cho cac ro le RTr5.

+RHV3(62) = 1, chun bj cip ngudn cho cudén day nam cham NCV2

+ RHV3(64) = 1, chuén bi cip ngudn cho cudén diy nam cham CNV3

+ RHV3 cip cho cac dén bao DB1(7), DDB2 (39), DDB3 (43), DDB4 (17), DDBS5 (25)
vao ngudn Ng2. Cac dén bao s& sang nhap nhay cho phép ching ta kiém tra tinh ding dan cua
tuyén dudng van chuyén vat liéu da chon.

Pé khoi dong cac dong co truyén bang tai, 4n nut mo may M — RK1(10) = 1, RK1(16)
=1 [ duy tri], RK1(20) = 1 — RK4(20) = 1— RK4(22) = 1— chuéng dién Ch(22) kiéu bao hiéu
hé théng bang tai chuén bj 1am viéc.

Sau thoi gian chinh dinh (5-10)s, tiép diém thuong mé déng cham RTh(14) = 1 — RK2(14)=1 —
RK2(16) =1, RK2(12) =0 — cat ngudn cip cho RTh(12) — RK2(20) = 0 — RK4(20) =0 — cit
ngudn chudng Ch(22); RK2(18) = 1 — RK3(18) = 1 —RK(1-3) d6ng ngudn cho dong 26-70.

Khi RK3(1-3) =1 — K5 (54) = 1 — BTS5 khoi dong. Khi toc do dat dugc téc do dinh
mirc, RKT5 (50) = 1 — K4 (52) = 1 — BT4 khoi dong. Khi téc do bing tai 4 dat dugc toc do dinh
mirc, RKT(42) = 1 — K1(42) = 1 — BT1 khoi dong, qua trinh khoi dong cac dong co truyén dong
bang tai két thac. Khi mudn ding hé théng bang tai, 4n nat dimg D.

Khi cac bang tai khoi dong xong, cac tiép diém ctia cac cong tic to K1 + K6 dong lan
luogt cac dén bao PBI1 + DB6 vio ngudn cip Ngl, dén bao sang on dinh bao higu qua trinh khoi
dongcac bang tai két thuc.

3.2. TRANG BI PIEN THANG MAY:( Nguyén ly xem tai li¢u gido trinh trang bi dién dai
cuwong chwong 7 trang 171)

3.2.1. Khéi quét chung:

Thang may 1a thiét bi chuyén dung, diung dé van chuyén nguoi va hang hoa, vat liéu, ... theo
phuong thang dung theo tuyén da dinh san, lam viéc theo chu ky. Pic diém cua thang may so véi
phuong tién van chuyén khac 1a thoi gian van chuyén ciia mot chu ky bé, tan s6 van chuyén 16,
dong mo may lién tuc. Ngoai ¥ nghi van chuyén thang may con 1a mot trong nhimng yéu té lam
tang vé dep tién nghi cua cong trinh.

3.2.2. Yéu ciu cong nghé:
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Hinh 3-2. So d6 mach trang bi dién thang may



3.3. TRANG BI PIEN MAY DOA:
3.3.1. Khéi quat chung:
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May doa dung dé gia cong chi tiét v6i cac nguyén cong: khoét 15, khoan 15, c6 thé dung dé phay.
Thuc hién cac nguyén cong gia cong trén may doa s€ dat dugc do chinh xéc va do bong cao.

3.3.2. Yéu ciu cong nghé:
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Hinh 3-3. So d6 mach trang bi dién may doa 2620
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3.3.3.a. Nguyén ly lam viéc may doa 2620 cho qua trinh chay nguoc:

Gia sir tiép diém 1KH(4) dong lai, 2KH(5) dong lai.

- Mubn khéi dong nghich an MN(3) — CTT IN(3) ¢6 dién = tiép diém: IN(1) mé dé khoa
chéo, IN(11) déng lai, IN(2-3) déng lai — cép dién CTT KB(2)

- CTT KB(2) ¢6 dién = tiép diém: KB(2) dong lai ciing nbi v6i 1N(2-3) tao mach duy tri;
KB(4) dong lai — CTT Ch(4) c6 dién va ro le RTh(7) c¢6 dién. Pong thoi KB(dl) dong lai, dong co
DB quay bom dau bdi tron.

+ CTT Ch(4) c6 dién = tiép diém Ch(dl) dong lai = dong co dugc ndi theo kiéu tam giac;
dong co quay nguoc véi toe do thap.

+ Role Rth c¢6 dién bat dau tinh thoi gian. Sau mot thoi gian chinh dinh = tiép diém RTh(4)
mo ra — CTT Ch(4) mét dién; RTh(5) dong lai — CTT 1Nh(5) ¢6 dién — td 1Nh(6) dong lai —
CTT 2Nh(6) co dién.

Lac nay, & mach dong luc 1Nh(dl) va 2Nh(dl) dong lai dong co dugc ndi sang kiéu YY, toc
dd dong co tang lén.

Két qua khi 4n MN ta duogc: KB, IN, Ch c¢6 dién; sau d6 KB, IN, 1Nh, 2Nh c6 dién. Tiép diém
IN(dl) va Ch(dl) dong lai — dong co B duoc ndi A khoi dong véi tée do thap;

Sau mot thoi gian duy tri, td 1N(dl), 1Nh(dl), 2Nh(dl) dong lai — dong co D duoc ndi YY
chay véi téc do cao.
Néu 2KH(5) mé — chi ¢6 CTT IN(3) va Ch(4) c6 dién — ddng co chi chay & toc do thap.

b. Nguyén ly lam viéc may doa 2620 cho qua trinh chay thuén:

Gia sir tiép diém 1KH(4) dong lai, 2KH(5) déng lai.

- Muén khai dong thuin 4n MT(3) — CTT 1T(3) c6 dién = tiép diém: 1T(1) mé dé khoa
chéo, 1T(11) déng lai, 1T(2-3) déng lai — cép dién CTT KB(2)

- CTT KB(2) ¢6 dién = tiép diém: KB(2) dong lai cing ndi véi 1T(2-3) tao mach duy tri;
KB(4) dong lai — CTT Ch(4) c6 dién va ro le RTh(7) c¢6 dién. Pong thoi KB(dl) dong lai, dong co
DB quay bom dau béi tron.

+ CTT Ch(4) c6 dién = tiép diém Ch(dl) dong lai > dong co duoc ndi theo kiéu tam giac;
dong co quay nguoc véi toc do thap.

+ Role Rth c6 dién bat dau tinh thoi gian. Sau mot thoi gian chinh dinh = tiép diém RTh(4)
mo ra — CTT Ch(4) mét dién; RTh(5) dong lai — CTT 1Nh(5) c¢6 dién — td 1Nh(6) dong lai —
CTT 2Nh(6) co dién.

Luc ndy, & mach dong lyc 1Nh(dl) va 2Nh(dl) dong lai dong co duoc ndi sang kiéu YY, tdc
do dong co tang 1én.

Két qua khi 4n MT ta duge: KB, 1T, Ch c6 dién; sau d6 KB, 1T, 1Nh, 2Nh c6 dién. Tiép diém
1T(dl) va Ch(dl) dong lai — dong co B duoc ndi A khai dong voi toe do thap;

Sau mot thoi gian duy tri, td 1T(dl), INh(dl), 2Nh(dl) dong lai — dong co B dugc ndi YY chay
véi toe do cao.

Néu 2KH(5) m& — chi ¢6 CTT 1T(3) va Ch(4) c¢6 dién — dong co chi chay ¢ toc do thap.
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Hiy phan tich nguyén 1y 1am viéc ciia mach trang bj dién diéu khién truyén dong
chinh may doa 2620 trong trwong hop van hanh: dieng may khi dang chay thudn

Pé chuén bi ham may va kiém tra tbc do dong co, so dd su dung role kiém tra toc 30 RKT
ndi truc voi dong co D (khong thé hién trén so d6). RKT 1am viéc theo nguyén tic ly tAm: khi tbc
d6 16n hon gia tri chinh dinh (thudng khoang 10%) toc do dinh mirc thi tac dong dong/mo tiép
diém; khi téc do giam xudng dudi 8% téc do dinh muc thi tiép diém tro lai trang thai dau. Néu
dong co quay thuén thi tiép diém RKT-1(8) dong; néu quay nguoc thi tiép diém RKT-2(11) dong.

Khi dong co dang quay thuén:

- Luc nay cac CTT: 1T, KB, I1Nh, 2Nh va RTr va ro le RTh dang c6 dién = cac tiép diém:
RTr(8) dong lai; 1T(11) dong lai; RTh(13) mé ra.

- RKT-1(8) dong — ro le 1RH(8) c6 dién = tiép diém 1RH(8-10) dong, va 1RH(13-14)
dong.

Khi 4n dimg may: 4n D(1) — CTT 1T, KB, 1Nh, 2Nh, RTh mat dién — tiép diém RTh(13)
dong lai — CTT 2N(14) co6 dién.

- Trén mach dong lyc: tiép diém 1T, KB, INh, 2Nh m¢ ra, 2N dong lai — dong co B duogc
dao hai trong 3 pha 1am cho dong co him nguoc qua dién tré phu Rf, téc d6 dong co giam dan vé 0
va dong co DB dung tu do.

- Khi téc do giam dén dudi 8% dinh muc thi tiép diém RKT-1(11) mé ra — CTT IRH(11)
mat dién — tiép diém 1RH(12-13) md ra — CTT 2N(14) mét dién — dong co P dugc cit ra khoi
ludi, dong co dung tu do.

Két thiic qua trinh ham may.
Hay phén tich nguyén Iy lam viéc ciia mach trang bi di¢n diéu khién truyén dpng
chinh may doa 2620 trong truwong hop vin hanh: dieng may khi dang chay nghich.

Pé chuén bi ham may va kiém tra tbc do dong co, so do su dung role kiém tra toc 30 RKT
ndi truc voi dong co B (khong thé hién trén so do). RKT 1am viéc theo nguyén tic ly tim: khi tbc
d6 16n hon gia tri chinh dinh (thudng khoang 10%) téc d6 dinh muc thi tac dong dong/mé tiép
diém; khi téc do giam xudng dudi 8% téc do dinh muc thi tiép diém tro lai trang thai dau. Néu
dong co quay thuén thi tiép diém RKT-1(8) dong; néu quay nguoc thi tiép diém RKT-2(11) déng.

Khi dong co dang quay nghich:

- Luc nay cac CTT: 1IN, KB, INh, 2Nh va RTr va ro le RTh dang c6 dién = cac tiép diém:
RTr(8) dong lai; IN(11) dong lai; RTh(13) mo ra.

- RKT-2(11) déng — ro le 2RH(11) c6 dién = tiép diém 2RH(11-10) dong, va 2RH(12-13)
dong.

Khi 4n dimg may: 4n D(1) — CTT IN, KB, INh, 2Nh, RTh mat dién — tiép diém RTh(13)
dong lai — CTT 2T(12) co6 dién.

- Trén mach dong lyc: tiép diém IN, KB, INh, 2Nh mé ra, 2T dong lai — dong co B dugc
dao hai trong 3 pha 1am cho dong co him nguoc qua dién tré phu Rf, toc d6 dong co giam dan vé 0
va dong co BB dung tu do.

- Khi téc do giam dén dudi 8% dinh muc thi tiép diém RKT-2(11) mé ra — CTT 2RH(11)
mat dién — tiép diém 2RH(12-13) m& ra — CTT 2T(12) mat dién — dong co B dugc cat ra khoi
ludi, dong co dung tu do.



Két thuc qua trinh him may.
3.4. TRANG BI PIEN MAY MAI
3.4.1. Khéi quat chung:
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M4y mai duoc ding dé gia cong tinh nhitng chi tiét sau khi gia cong chi tiét d6 trén cac
may cong cu khac nhu tién, phay, bao. C6 2 loai chinh 1a may mai tron va may mai phang.

3.4.2. Yéu ciu cong nghé:
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Hinh 3-4. So d6 mach trang bi dién may mai tron 3A161
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3.4.3. Nguyén Iy lam viéc ciia mach trang bi dién diéu khién may mai tron 3A161 trong
trwong hgp: van hanh may chay tw dong.

O ché d6 tu dong, qua trinh hoat dong ctia may gé)m 3 giai doan theo thir tu sau:

1) Pua nhanh u d4 vao chi tiét gia cong nho truyén dong thuy luc, dong cac dong co BC va
bB.

2) Mai tho, rdi tu dong chuyén sang mai tinh nhd tac dong ctia cong tic to.

3) Tu dong dua nhanh y d4 ra khéi chi tiét va cét dién cac dong co BC, DB.

Trude hét dong cac cong tic to 1CT, 2CT, 3CT sang vi tri 2. Kéo tay gat diéu khién (duoc
bb tri trén may) vé vi tri di chuyén nhanh u d4 vao chi tiét (nho hé thdng thuy luc).

Khi u da di dén vi tri can thiét, cong tic hanh trinh 1KT tac dong, dong mach cho cac cudn
day cong tic to KC va KB, cac dong co DC va BB duoc khoi dong. Dong thoi truyén dong thuy
luc ctia cac may duoc khoi dong. Qua trinh gia cong bat dau.

Khi két thac giai doan mai tho, cong tdc hanh trinh 2KT tac dong, dong mach cudn day
role 1RTr. Tiép diém ciia n6 déng dién cho cudn day nam cham INC, dé chuyén dbi van thuy
lc, lam giam toc d6 an dao ctia u da. Nhu vay giai doan mai tinh bat dau.

Khi kich thuéc chi tiét da dat yéu cau, cong tac hanh trinh 3KT tic dong, dong mach cudn
day role 2RTr. Tiép diém role ndy dong dién cho cudén ddy nam cham 2NC dé chuyén déi van
thuy lyc, dua nhanh u d4 vé vi tri ban dau.

Sau d6, cong tac 1KT phuc hdi cit dién cong tac to KC va KB; dong co BC dugc cat dién va duoc
ham dong nang nhd cong tac to H. Khi toc do dong co du nhd, tiép diém role toc do RKT mo ra,
cit dién cudn day cong tic to H. Tiép diém cua H cat dién trd ham ra khoi phan ing dong co.

Hay phén tich nguyén Iy lam viéc ciia mach trang bi di¢n diéu khién mdy mai tron 34161 trong
trwong hop: vin hanh mdy béing tay (ché dé thir mdy)

O ché @6 thir may, tién hanh thao tac nhu sau:

- BPong céc cong tac ICT, 2CT, 3CT sang vi tri 1

- Pé mo may dong co BT, an ntit MT — cép dién cong tac to KT

— Tiép diém KT mach dong luc dong lai— cép dién cho dong co DT hoat dong

- Pé mé may dong co PM va BB, an nat MM — cap dién cong tic to KM, KB— Tiép diém
KM,KB mach dong luc dong lai— cép dién cho dong co PM,DB hoat dong

- Bé mo may dong co DC, 4n nut MC — cap dién cong tic to KC

— Tiép diém KC mach dong lyc dong lai— cép dién cho dong co BC hoat dong

O ché @6 thir may, tién hanh thao tac nhu sau:

- Pong cac cong tic 1CT, 2CT, 3CT sang vj tri 1

- Pé md may dong co DT, 4n nit MT — cép dién cong tac to KT

— Tiép diém KT mach dong luc dong lai— cap dién cho dong co DT hoat dong

- Pé mé may dong co PM va BB, an nat MM — cap dién cong tic to KM, KB— Tiép diém
KM,KB mach dong luc dong lai— cép dién cho dong co PM,DB hoat dong

- Pé md may dong co PC, 4n nat MC — cip dién cong tic to KC

— Tiép diém KC mach dong lyc dong lai— cép dién cho dong co BC hoat dong

3.5. TRANG BI PIEN MAY TIEN

3.5.1. Khéi quéat chung:
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May tién 1a mdy cit got kim loai, dugc dung rong rai dé gia cong cac mit tron xoay nhur:
mat tru, mat dinh hinh, mat nén, mat ren vit, ...co chuyén dong chinh la chuyén dong quay tron
quanh tAm ctia phdi tao ra téc d6 cit. Chuyén dong chay dao la chuyén dong tinh tién ctia dao gém:
chay doc va chay ngang. Céc chi tiét sau khi gia cong trén may tién c6 hinh dang gan dung nhu
yéu ciu (gia cong thod) hodc théa min phan nao vé yéu cau do6 chinh xac cua kich thude va do bong
bé mat.

3.5.2. Yéu ciu cong nghé: ( theo so' dd nguyén Iy may tién T620)

L2
L3

Hinh 3-5. So d6 mach trang bi dién may tién T620
3.5.3. Nguyén ly lam viéc:

Dé dién ap khong nguy hiém 36V dung cho dén thip sang, Dién ap 127 dung cho mach
diéu khién, dung bién ap BA. Khi dong cong tic CT, dén P béo sang.

Khéi dong dong co BC, BB va bD béng cach 4n nat khoi dong M2, khi d6 mach 1-3-5-7-
K1-8-6-4-2 khép kin, cuon day cong tac to K1 c6 dién, cac tiép diém thuong mé K1 cua mach
dong lyc va mach diéu khién dong lai. Cac dong co BC, BB va bD duogc déu vao mang di¢n. Tiép
diém K1(3-5) dong lai dé duy tri mach dién khi ta buéng nit nhan M2. Khi can thiét c6 thé ngit
dong co cua bom dung dich lam ngudi BB bang MCCB2 va ngit DD bang phich cam F ( dong co
DD chi duoc lap vao khi sir dung ban dao truyén dong bang dau ép).

Sau khi gia cong xong chi tiét ly hopwk ma sat dia mé ra, s& lam tiép diém thudong mé cua
cong tic hanh trinh CH1 dong lai. Cudn day ro le thoi gian T c6 dién, tiép diém thuong dong mo
cham T (5-7) mé ra sau mot thoi gian dugc chinh dinh truéc — Cong tic to K1 mat dién, mo cac
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tiép diém chinh trong mach dong luc — cac dong co BC, PB va PD nging hoat dong. Ro le thoi
gian T ¢6 tac dung tu dong ngit dong co khi thoi gian chay khong tai qua dai nhdm han ché thoi
gian dong co chay khong tai mot cach vo ich va lam viéc voi hé sd cong sut thip. Néu thoi gian
chay khong tai ngan hon thoi gian chinh dinh cta ro le T thi mach van hoat dong binh thudng.

DPong co chay dao nhanh DN duoc khoi dong bang cong tic to N. Cong tic to ndy ttacs
dong khi cong tic hanh trinh CH2 déng, nhd quay truc phu lip trén hop xe dao ( & may méi thi
bam nit trén dau tay gat). Trong so do dién con dung ampe ké A lip vao mot pha cua dong co
chinh. Vong chia d6 ctia ampe ké ¢6 3 phan: phan khic d6 mau trdng bén trai chi may chay khong
tai va lam viéc voi phu tai nho, phan mau den & giita chi phu tai dat tir 85 dén 100% va phan chia
d6 mau tring bén phai chi qua tai. Cac dong co dugc bao vé qua tai bang cac ro le nhiét RN1, RN2
va RN3.

Dirng dong co ta nhan nat dimg D.
Cau héi 6n tap chwong 3:
Cau 1: Hay phan tich nguyén 1y 1am viéc ctia mach trang bi dién diéu khién truyén dong chinh
may doa 2620 trong trudng hgop van hanh: mé mdy chay ngwoc.
Cau 2: Hay phan tich nguyén 1y 1am viéc ctia mach trang bi dién diéu khién truyén dong chinh
may doa 2620 trong truedng hop van hanh: mé mdy chay thudn.
Cau 3: Hay phan tich nguyén 1y 1am viéc ctia mach trang bi dién diéu khién truyén dong chinh
may doa 2620 trong trudng hop van hanh: dieng mdy khi dang chay thudn.
Cau 4: Hay phan tich nguyén 1y 1am viéc ctia mach trang bi dién diéu khién truyén dong chinh
may doa 2620 trong truong hop van hanh: dieng mady khi dang chay nghich
Cau 5: Hay phan tich nguyén 1y 1am viéc ctia mach trang bi dién diéu khién may mai tron 3A161
trong truong hop: vdn hanh mdy chay tw dong.
Cau 6: Hay phan tich nguyén ly 1am viéc ciia mach trang bi dién diéu khién may mai tron 3A161
trong trudng hop: vdn hanh mdy bang tay (ché dj thiv mdy)
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PHAN B THU'C HANH

Churong 4: THUC HANH LAP MACH

Bai 1: LAP MACH PIEN KHOI PONG TU PON

1. Muc tiéu:

Reén luyén ky nang 1ap mach va do tim sy ¢6 mach khai dong tir don

2. Yéu cau:

Lip dung mach , dng trinh tu , ding yéu cau vé ky thuat, my thuat, dam bao an toan va thoi gian

3. Dung cu, vat ligu:
3.1. Vat liéu:
« Aptd mat 3 pha
e Aptdmat1lpha
«  Dong co 3 pha 380/220 V dau Y
 Cong tic to, Ro le nhiét
« Natan: 2 cai
* Day dién c0 boc cach dién
3.2. Dung cu:
Tudc vit, kim, VOM
4. No¢i dung:
CAC BUOC THUC HIEN:
4.1. Budc 1: Boc nguyén ly lam viéc:
»  Pong ap t6 mat 1 pha , 3 pha cap dién cho mach dién
« Ann(t an M cép dién cho dong co hoat dong
« Annit dimg may D: dong co ding
Ng

@

P@ P,z P M RrRN|] @D, @O M
e A T T
AT1

Ko

4.2. Bugc 2: Chon vat tu, thiét bi:

=Ap t6 méat 3 pha, 1 pha: Ki hiéu

=
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Ap té mat 1 pha
Ap to mat;?J

PP (l) RNJ_ 2 b M €]
AT2 T

OC

[F]

AT1 K,
I

=Ap t6 mat 3 pha, 1 pha: Xac dinh vi tri ¢au ni .

Ap to mét 3 pha

[ Ap to mat 1 pha

- COng tic to : Ki hiéu , xac dinh vi tri dau ndi cudn day va cac tiép diém
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Cudn day
(Al1l,A2)

Tiép diépl thu'g‘)‘ng mo
mach dieéu khien (NO)

3 tiép diém thuong mé
mach dong luc

Ng

PPt P HR] @D, ® M @
L2 3
P ATl K,

Tiép diém thwong mo
mach dieu khien

3 tiép diém thuong mo
mach dong lie

= N0t 4n, ro le nhiét : ki hiéu va vi tri dau ndi
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Nut an throng mé ]

() nﬂ_%
3 G Ko

K,
|

Ng

1) RNJ_ 2 D

ATl

nhiét

Tiép diém thuong dong o le } Niit an thuwong dong ]

=Dong co: ki hiéu va vj tri dau ndi

Nz
PgP.g P M RN_L @ b, G I\ﬂ_ ©) D |
AT2 T T BT 1 =W ::J.c 5 G Ko

AT1 K,
|
P e I N
L

Dong co 3 pha dau’Y

4.3. Buéc 3: Lap mach diéu khién:

= Lap day ngudi trudc ( lap bat cau)

= Lip day nong:
e Lap tir trai sang phai
T trén xudng dudi
* Lip dén d4u lam du ngay dén d6

s M@i vi tri 2 dau day
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Lip day ngudi truge (mau xanh)

Ng
3) M )

o T o 1
Ng 4)10——00 Ko
ATl o Ko

Lap day nong
Day s6 1 va2 (mau do): tr ap t6 mat 1 pha dén dau vao tiép diém thuong dong ro le nhiét, dau ra
tiép diém ro le nhiét dén nut ding D

Negr
Nyt W | RN (2)D 3) Ny_ @) E'
c 0
& T L
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Déy s6 3 (mau xanh): tir dau ra nit dimg may D dén dau vao nit mé may M va tir dau ra it ding
may D dén dau vao tiép diém thuong mé KO

)
B
B
ol
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Day s6 4 ( mau xanh |4 cay): tir dau ra nit mé may M dén cuon day cong tic to KO va dau ra tiép
diém thuong mo KO

Neg
1

N M | RN (2)D (©)) MJ_ 4) [
” 3 °° °

AT1 Ko

N

---------- LR RN NRNY NN RN R -

© o e

B
o0 e o
m

.

4.4. Buéc 4: Kiém tra khong dién mach diéu khién:
- Kiém tra thdng mach doan mach cdng tic to Ko
+ Lan 1( Chua 4n cdng tic to Ko ): kim dong hd chi vo cling



N g
MNBN| @ b, @& M| (4)
P e I\L Q.,.c o O {EIJ
AT1 o

+ Lan 2( an cdng tic to K0): kim dong hd & mot gid tri dién tré bang gia tri dién tro cudn day cong
tac to (Bé VOM ¢ thang do Qx10 kim VOM chi gié tri khoang 40Q2)

N g
MNKN] @ b, @ ™| (4)
P& I\&L ::J.c o O {EIJ
AT

4.5. Buéc 5: Lap mach dong lyc:
Lip tir dong co 13p 1én:Tir 3 cyc cua dong co lap dén dau ra 3 phan tir &6t néng ro le nhiét
Dau vao 3 phan tir d6t néng ro le nhiét di dwoc gin vao dau ra 3 tiép diém cua cong tic to
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4.6. Buéc 6: Kiém tra khong dién mach dong luc:
Lan 1( Chua 4n cong tic to Ko): Kim ddng hd chi vo ciing

SN

4.7. Budc 7: Van hanh may

Thao tac ding trinh tu:
 Doéng ap t6 mat cap ngudn cho mach diéu khién(AT1)
 Pong ap to mat cap ngudn cho mach dong luc (AT2)
e Annitin M



92

4.8. Budc 8: Duirng may

Thao tac dtng trinh tu:
« Annatdung D
* Cit 4p t6 mat cip ngudn cho mach dong luc (AT2)
« Cit &p td mat cip ngudn cho mach diéu khién(AT1)

CAC HU HONG THUONG GAP - NGUYEN NHAN - CACH PHONG TRANH

Dang sai hong (1): Chua an nut M, dong co da lam viéc

Nguyén nhan 1: Lip nham sang tiép diém thuong dong & mach duy tri hoic I3p sai mach
Céch phong tranh: Ding VOM kiém tra x4c dinh va danh dau tung loai tiép diém trudc khi
I4p mach (tiép diém thuong mé, thuong dong).

Nguyén nhan 2: Lap mach khong dung theo so dd

Cach phong tranh: Lap mach dang nguyén tac; lip diy nao xong, danh diu vao day dé trén
so d6 mach dién. Kiém tra khong dién mach diéu khién ngay sau khi lip mach

Dang sai hong (2): Khi an nit mé may M dong co lam viéc, khi budng tay ra khoi nit an
thi dong co dung

Nguyén nhan 1: Mach duy tri bi hé do lip sot day

Céch phong tranh: Lap mach ding nguyén tic; lip day nao xong, danh diu vao ddy do trén
so dd mach dién.

Nguyén nhan 2: Mach bi ho do day dut gdy, tiép xtc dién tai diém dau ndi kém

Cach phong tranh: Can than khi got hodc lap day tranh 1am gay 16i day dan; Iap day vao vi
tri diu ndi dung chiéu va siét dc vit tai diém dau ndi vira chat, dam bao tiép xuc dién tot.
Nguyén nhan 3:Tiép diém duy tri bi hong

Cach phong tranh : Ding VOM kiém tra tiép diém trudc khi tién hanh Iip mach dién

Dang sai hong (3): An niit D nhung may khong ding, van hoat dong

Nguyén nhan 1: Lap sai mach

Céch phong tranh: Lap mach dang nguyén tic; lip diy nao xong, danh dau vao day do trén
so @6 mach dién.

Nguyén nhan 2: Nt D bi hong

Céch phong tranh: Dung VOM kiém tra tinh trang hoat dong cua nat an D truge khi lap
mach.
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Bai 2: LAP MACH PIEN KHOI PONG TU KEP
1. Muc tiéu:
Rén luyén ky nang 1ap mach va do tim su ¢ mach khoi dong tir kép
2. Yéu cau:
Lip dung mach , dng trinh tu , ding yéu cau vé ky thuat, my thuat, dam bao an toan va thoi gian
3. Dung cu, vat li¢u:
3.1. Vat liéu:
« Aptd mat 3 pha
e Aptdmatlpha
«  Pong co 3 pha 380/220 V dau Y
2 cdng tic to, Ro le nhiét
Nt an: 3 cai
* Day dién c0 boc cach dién
3.2. Dung cu:
Tudc vit, kim, VOM
4. No¢i dung:
CAC BUOC THUC HIEN:
4.1. Budce 1: Boc nguyén ly lam viéc:
Pong ap t6 mat 1 pha , 3 pha cap dién cho mach dién
« Ann(t an MT cip dién cho dong co chay thuan
« An nit dimg may D: dong co dung
« Annat an MN cap dién cho dong co chay nguoc

A B C Ng
4 . _I_ ) b My @ “
(1) _'_ &) Ky - "
1 Q|0 O O IF T
AT2 ‘.
A LL __________ ATI ( I
Kic = ZHA- = £ K D M,
1= —" |_ _I_ * 6) K (7)
———— | —0 O nlin Ky
Ky
|

4.2. Budc 2: Chon vat tu, thiét bi:
 Apt6 mat 3 pha, 1 pha, dong co 3 pha :Ki hiéu va vi tri dau ni giong bai 1.
+ Cong tic to :2 cai KT va KN. Ki hiéu cudn day, tiép diém thuong mé mach diéu khién va
dong luc gidng bai 1, & day co tiép diém thuong dong
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A B C Ng

Tiép diém throng dong N
Cong tac to KN

Tiép diém thuong dong
Cong tac to KT

Cudn day
Cuon day (A1LA2)

(ALA2)

Tiép diém
thuong dong

(NC)

Tiép diém thuong dong
(NC)

Tiép diém thuong

dong
N

Tiép diém thuong dong

(NC)

« NGt an: ki hiéu va vi tri dau ndi
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Nt an thudng mé
thuan

A B C N&
) M
(1) RN_I_ D (3) ) Ky (5) K
olo 5
AT? H , H
T
ATI | [
Kr:::ALL ””” ~ Ky M) _
= o e K; (7)
\ -F N
. - ] I
Nut an thuong mé
nguge
Khoa chéo vé co clia khi
‘ dong tir kép
4.3. Buéc 3: Lap mach diéu khién:
* Lap day nguéi trude ( lap bat cau)
 Lap day néng:
v Lap tir trai sang phai
v' Tu trén xudng dudi
v' Lip dén dau 1am dau ngay dén d6
v’ Mai vi tri 2 dau day
Lip day ngudi: Day mau xanh
N @)
My
RN D, 3 @ .5
po—— fo 0L R o ok 5Ok
Kt
AT1 K
Mo
Il R Kr (7)
— O 1 Ky
Ky
N
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Lip day pha:Lip day sb 1,2.3,4,5 ( mau do)

Nz
() RN | @ 5 M )
3 5
P& = g‘g 3 sk _|1<_:i:,( ) K.
Kt
AT1 11
My K (7
_'6 (6) 4-: ( )@
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Lip day sb 3,6,7 ( mau xanh la cay)

N
(1) RN | @5 Moo
3 5
K,
AT1 ||
M (6) Kr (7)
— S O 11
Ky
|




98

Lip day doan mach duy tri KT, KN( mau tim)
Ng#

@) My
1) RN D 4
N () ﬁ gl_oﬂ—ec ) _ﬁ](S)KT
Kr
AT1 I
_LMN (6) Kr (7)
B e 1 Ky
Ky
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4.4. Buéc 4: Kiém tra khong dién mach diéu khién: Kiém tra thong mach doan mach céng tic to

KT,KN
Lan 1 ( Chua 4n MT,MN): kim dong hé chi vé cting

Nge
(2) My,
D 3 (€)) (5
P& m olo &) 5‘6 Ky )
AT1

K

X
Moo

1™ 6 Kr (7)
O

Lan 2 (Lan luot an ndt MT,MN, cong tic to KT,KN): kim dong hd chi mét gia tri dién tré bang gia
tri dién trg cuon day cong tic to (Bé VOM ¢ thang do Qx10 kim VOM chi gié tri dién tro khoang
40Q

N&

P&

‘\@I 2 M
D 3 (4 S

AT1

Ky
1
Mo
1™ 6 Kr (D]

5 St
o~
/

—@ @

- Kiém tra khda chéo: An vao cong tic to KT trugc kim VOM chi gia tri dién trg, gitr nguyén trang
thai 4n nhu vy ta 4n vao cong tic to KN kim VOM tré vé. Tha tay ra, 1am nguoc lai



N@) 5 M
» (1) ©) 4 Kn )
Kr
AT1 1
M (6) Kr (7)
Y(: %
|

4.5. Bu6c 5: Lap mach dong lyc: Lip tir dong co 1ap 1én

5 © 9

Ss"w’
(B3]
33

4.6. Buoc 6: Kieém tra khong dién mach dong lye: Dt 2 dau que VOM ¢ dau ra &p t6 mét 3 pha,
lan luot an vao cong tac to KT,KN kim VOM chi gia tri di¢n tr¢ ( bang dién tré dong co), lam nhu

vay cho tung cap pha
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4.7. Budc 7: Van hanh may

Thao tac ding trinh ty:
e Dong ap t6 mat cip ngudn cho mach diéu khién(AT1)
e DPong ap t6 mat cip ngudn cho mach dong luc (AT2)
e Annit an MT: Pong co chay thuan
e Annit dimg D: Dong co ding
e An nit MN: Pong co chay nguoc

4.8. Budc 8: Dung may

Thao tac dung trinh tu:
e Ann(tding D
e Citap td mat cip ngudn cho mach dong luc (AT2)
e Cat &p td mat cap nguon cho mach diéu khién(AT1)

CAC HU HONG THUONG GAP - NGUYEN NHAN - CACH PHONG TRANH

e Dang sai hong (1): Chua an niit MT, dong co di lam viéc

e Nguyén nhan 1: Lap nham sang tiép diém thudng dong & mach duy tri hozc lp sai mach

e Céch phong tranh: Ding VOM kiém tra x4c dinh va danh dau ting loai tiép diém truéc khi
Iip mach (tiép diém thuong ma, thuong dong).

e Nguyén nhan 2: Lap mach khong dung theo so dd

e Céch phong tranh: Lip mach dung nguyén tic; lip day nao xong, danh du vao day dé trén
so d6 mach dién. Kiém tra khong dién mach diéu khién ngay sau khi lip mach
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Bai 3: LAP MACH PEN TAT PO THAY PHIEN
1. Muc tiéu:
Reén luyén ky nang 1ap mach va do tim sy ¢ dén tat do thay phién
2. Yéu cau:
Lip dung mach , dng trinh tu , dGng yéu cau vé ky thuat, my thuat, dam bao an toan va thoi gian
3. Dung cu, vat liu:
3.1. Vit liéu:
e Aptdmat1pha
e 3 deénbao
e 3cdng tic to, 2 ro le thoi gian
e N0t én: 2 céi
e Day dién c0 boc cach dién
3.2. Dung cu:
Tudc vit, kim, VOM
4. N§i dung:
CAC BUOC THUC HIEN:
4.1. Budc 1: Boc nguyén ly lam viéc:
e Pong ap to mat 1 pha cap dién cho mach dién
e Ann(t 4an M dén xanh, vang sang, sau thoi gian t1=5s dén vang tat, dén do sang, sau thoi
gian t2=5s, lap lai chu ki
4.2. Bugc 2: Chon vat tu, thiét bi:
e Ro le thoi gian: Tén goi, ki hiéu

(" . 2
Tiep diem thwong dong ma
cham (chan 8.5)

N~
M
D 3
P& M 2‘& @ 3‘3 @
A Cuonday T1
1 ( chan 2,7)
Tiép diém thuong mé dong T @ A %
cham T1 (chan 8,6) = 1T

Cuon day T2

(8) B ©) (chan 2.7)
—F
_|AI an §_ Tiép meTnzl(fﬁgnsg 5(T)c';ng mé
— &
2 =

e Ro le thoi gian: Xéc dinh vi tri dau ndi
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4.3. Buoc 3: Lip mach diéu khjén: o
e Lap day nguoi trudce (lap bat cau)
Lip day néng:
Lép tur trai sang phai
Tir trén xudng dudi

LR

Lip dén dau l1am dau ngay dén do

v’ Mai vi tri 2 dau day
Lap day ngudi ( 1p bét cau, mau xanh): Tir day pha &p t6 mat 1 pha ndi bét cau dén cugn day Al
cua cong tac to A, B, C, chan so6 7 cua le thoi gian T1, T2 va cac cuc cua 3 dén
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N & v
Pz @ olo @ 5’6 ® R
A
[l
T, 4 )
- [ B
A (©) . D 3
[ 31— 1
T &) B (9)
| = J-F C
C (10) T
[
A an
X &
(12) v
B
X &
C (13)
]
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Lip nhanh s 1 (day sb1, 2, 3) vatiép diém duy tri A (2,3) mau do: Tir day pha &4p t6 mat 1 pha
dén dau vao nat dirng D, tir dau ra nat dimg D dén dau vao nat 4n M, tir dau ra ndt 4n M dén cuon
day A2 cua cong tic to A. Tir dau vao nit 4n M dén dau vao tiép diém A (2,3), tir dau ra tiép diém
A (2,3) dén cuon day A2 cua cong tic to A

N & v
D 2 3)
by W D@ ] X
A
I
T, 4) ©)
s 1T B
A (6) T, @) T
11 = L
T, (®) B (9)
| 5 0 C
10
(|j| (10) T
A (11)
o &
(12) v
B
i &
C (13)
¥ &S
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Lip nhanh sb 2 (day sé 2, 4, 5) , mau xanh 14 cay: Tir dau vao tiép diém A (2,3) dén dau vao tiép
diém thudng mo dong cham ( chan sé 8) cua ro le thoi gian T1, tir du ra ( chan s 5) cua tiép diém
thudng mé dong cham T1 dén dau vao tiép diém A (4,5), tir dau ra tiép diém A (4,5) dén cudn day
A2 cia cong tic to B

N &
D 2) M 3)
P (1 g‘g ( ol N
A
- —
L@ L O
1= ] 1 B
A (6) T, T
| = :
T, ® B (9)
1= 3 c
C (10)
|| L
A (11
¥ &
(12) v
B
¥ &
c (13)
i o

Lip nhanh sb 3 (day s6 2, 6, 7) , mau tim
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N & Y
(1) D, @ (3) ]
P & QE O C© A
A L]
1|
T, ) 5 M
= | B
A (6) T, D 1]
| 1= L
T, ©)) B © 7
15 =l 1€ ]
C (10) 1
A =
A (11)
¥ &
(12) v
B
|1 é
(13) §

—_n0
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Lip nhéanh sé 4 (day s6 2, 8, 9) , mau xanh dam

N&F

D M | 3)
2
PR U N R B
A
1
T, 4) Q)
= IAI EIi
A (©6) T, D
| | 4—2|< %
T, (®) B @
| 5 =M= 1€ ]
C (10)
A (11)
¥ &
(12) \g
B
i &
C (13)
i =2
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Chu y: Day sb 2 tir dau vao tiép diém T1 dén dau vao tiép diém A (2,6) ta di 14p roi

Lip nhanh s 5 (day sé 2, 10) , mau hong
N g

M
D 3
(1) g‘Q (2) _L 3)

P&

Lip nhanh sb 6 (day sé 2, 11) , mau xanh da troi
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I &
(12) A%
B
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Lip nhanh s 7 (day s6 2, 12 ), mau vang dam
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N

D Y | (3)
2
PR B ML N S [a]
A L
I
T, “4) (5
<= N EI_
A (6) T, D
| = g_
T, ® B (9) |_|
I3 3F 1< |
C (10)
A (11) DX
| &
(12) v
B
1 =
C (13) D
Y &—

Lip nhéanh s 8 (day s6 2, 13 ), mau do tia
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D 2 (3)
e 0 e @ ]
A
N
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= A B
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. (10)
A (11) DX
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(12) A%
B
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4.4, Buéc 4: Kiém tra khong dién mach diéu khién:



Nm\ v
&) b, @ | 3 ]
P c_),g OAG |i|
||
T, 4) (5)
H— IAI Eli
A (©) T,
| = g*
T, ® B © IC_l
1 5 3 1< |
VRN (10)
C
\ | Q
A (11) A
L1 9 @ I é
(12)
B
i &
c (13) c
¥ &—

Kiém tra thng mach doan mach cong tic to A, B, C, T1,T2: Pat 2 d¢au que VOM & dau ra &p to
mét 1 pha AT1, lan luot 4n vao nit 4n M , ¢ong tic to A, C kim VOM chi gié tri dién tro
4.5. Budc 5: Van hanh may
e Thao tac dliing trinh ty:
e Dong ap t6 mat cip ngudn cho mach diéu khién(AT1)
e An nit 4n M: Pén xanh, vang sang, sau thoi gian t1=5s dén xanh,d6 séng, sau thoi gian
t2=5s lap lai chu Ki.
4.6. Budc 6: Dung may
Thao tac ding trinh ty:
e Ann(tding D
e Cat &p td mat cap nguon cho mach diéu khién(AT1)

CAC HU HONG THUONG GAP - NGUYEN NHAN - CACH PHONG TRANH
e Dang sai hong : An nit M, cong tic to A c6 dién nhung dén xanh khong séang
e Nguyén nhan 1: Tiép diém A (2,11) hong
e Céch phong tranh: Dung VOM Kiém tra xac dinh.
e Nguyén nhan 2: Lap mach khong dung theo so dd
e Céach phong tranh: Lip mach ding nguyén tic; lap diy nao xong, danh déu vao day d6 trén
so d6 mach dién. Kiém tra khong dién mach diéu khién ngay sau khi lip mach
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Bai 4: LAP MACH PAO CHIEU QUAY PONG CO KPB 3 PHA CO BAO VE MAT
PHA

1. Muc tiéu:
Rén luyén k¥ ning ldp mach va do tim sy ¢b mach dao chiéu quay dong co kdb 3 pha co
bao vé mét pha

2. Yéu chu:
Lap ding mach , dung trinh tu , ding yéu cau vé k¥ thuat, my thuat, dam bao an toan va
thoi gian

3. Dung cu, vt liéu

3.1. Vat li¢u:

e Aptd mat 3 pha
e Aptdmatlpha
e Dong co 3 pha 380/220 V dau Y
e 2 cong tic to, Ro le nhiét, ro le bao vé mat pha
e Nt 4n: 3 cai
e Day dién co6 boc cach dién

3.2. Dung cu:

Tubc vit, kim, VOM
4. Noi dung:
CAC BUOC THUC HIEN:
4.1. Budce 1: Poc nguyén ly lam vige:
= Pong 4p to mat 1 pha , 3 pha cip dién cho mach dién
» An nit 4n MT cép dién cho dong co chay thuan
= An nit ding may D: dong co ding
= An nat 4n MN cép dién cho dong co chay nguroc

M _]_RN(Z) PR (@) T ) Ky (6)

T 7] Tt
[ 1
G Kr (8)
e

Ky

| [ 5
PMR

- ®—
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4.2. Budce 2: Chon vat tu, thiét bi:
= Ap t6 mat 3 pha, 1 pha, dong co 3 pha :Ki hiéu va vi tri dau ndi gidng bai 2.
= Cong tic to :2 cai KT va KN. Ki hiéu cudn day, tiép diém thuong mé, thuong dong
mach diéu khién va dong luc gidng bai 2

Cuon day
(ALA2)

Cuon day
(ALA2)

Tiép diém
thuong dong

Tiép diém
thuong dong

(NC)

Tiép diém
thuong dong
(NC)

Tiép diém
thuong dong
(NC)

= Nut an: ki hi¢u va vi tri dau ndi giong bai 2

Nut an thuong mé
thuan

A B C Ng
5 M
g o i O e @ PR @ J/i) Ky 61—
K |
AT2 4_\_\_\ _LO—-—| | 00 -|—|'_
K; _
) I AT1 11
Kb = bk My
— T G Kr (8)—
o Ko |—]
1-F
PMR Ky —
* | 11 5
PMR

Nut an thwong mo

nguoc
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- Role bao vé mit pha: ki hi¢u PMR

o
b,

Chan dau ndi :
Chan 1-3 tiép diém thudng mo
Chan 1-4 tiép diém thuong dong
Chan 5,6,8 cip ngudn 3 pha

Pé ro le gdbm 8 chan
tr 1 dén 8

A B C Ng
% M
“ DN RCHOICIN K, ©
O O-"—| |—“—O 0
AT2 4—\—\}—\ C
T ATI | [
= o K, y
] 1Mo S0
-
PMR Ky
A | Ry | | 5
. = PMR
_H_
DY

Tiép diém thuong dong chan

Dau vao chan 5,6,8 14

Tiép diém thuong mé chan
13

4.3. Budc 3: Lap mach diéu khién:
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Lap day ngudi trudce ( lap bat cau)
Lip day nong:

Lap tir trai sang phai

Tt trén xudng dudi

Lép dén dau lam dau ngay dén d6
M&i vi tri 2 dau day

Lap day ngudi ( mau xanh)

ppe v
(1)_|RNQY 3)PMR4) | 7T (5)

AT2 4-\—\—\1 ﬁ ilﬁ-)n 5'KE

T

[ Sy Sy J;’L;ATI H

Kim = ~ i= - Ky ]

i R | 1M

PMR | f-}.-|. Kx

|
PMR

Kr (8 l

b

=

®.__
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Lap day s 1,2.3,4,5,6 ( mau dé)

p e W D M K
(])_LRN 3)pMr (4) T (5) N(ﬁ)IKl
AT2 <—\—\T—:L *(z)dg_ﬂ' 5JI€T i
LA X
Kir pp 4_1_: Ky M 7) Ky (8)E|
50
Ky
11 b
PMR
< r &r
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Lap day sb 3,6,7 ( mau xanh 14 cay)
N

27 S D
W BN Pe)er@ M) Kx (6
AT2 <-\-\T—\}L l ﬁ(2):J9__1' 5JI€T o3 )ETI_
LA .
KTil_: - :4:__12___.;_5 Ky _LMN 8
s 7) Ky (8) .
PMR |, I|<|N b
| | PMR ©)
or &
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Lap day sb 3, 9 ( mau tim)

prg S

D RN Cenr@) ME) SN O]
AT2 ()ﬁ(z)dg_ﬂp'm 415 H()E

] |aTi .

KTE._: g E-I:“F_“_;_i KN _LMN
Sy )] KTl |_—I—(8) Ky

Ky S

11
R O o
e &

Cha Y: Vi chdn s6 I ciia ro le bao vé mat pha la chén chung nén ddy sé 3 ta da ldp, nén

chi ldp day sé 9
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Lap day doan mach duy tri KT, KN( mau xanh dam)

(R

AT

Kic o

N&
RN Paymvw@ M) Kx (6
D ek ot O}
—1 L I
- 54: — :i KN J_M
| N7 K (8) l
—0 O Kyl
K., g
X
PMR ©) D
+- Q—
LY '
.




123

4.4. Budc 4: Kiém tra khong dién mach diéu khién:

- Kiém tra thong mach doan mach cong tac to KT,KN:
Lan 1( Chwa an MT,MN): kim d6ng hd chi vo cting

RN Dy pve@y [Mr () Kx (6
SN r——r,

\ Ky
X
d K (8)
o : |_—._ N
|
MR ® B
®—

7?({:—‘
E
2
-

Lan 2(L§n luot 4n ntit MT,MN, cong tac to KT,KN): kim déng hd chi mot gia tri dién tr& béng gia
tri dién trd cudn day cong tic to (Bé VOM ¢ thang do Qx10 kim VOM chi gié tri dién tré khoang
40Q

B C N&
D M i
? M BN PGy par@ M) Kx(6)

AT2 <\ \T :I -|+(2)=-"9-—| —Cfi ERS EI—

i — : I

Kir = y=r/ i Kn | My
] —3 o 7) KTI l__._(s)

PMR Kn
i 'R N 5]
' PMR ®)

- (8——

- Kiém tra khda chéo
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An vao cong tic to KT trude kim VOM chi gié tri dién trd, giit nguyén trang thai 4n nhu vy ta an
vao cong tic to KN kim VOM tr& vé. Tha tay ra, lam nguoc lai

)

4.5. Bu6c 5: Lap mach dong lyc: Léap tir dong co lap 1én

mm'
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4.6. Budc 6: Kiém tra khong dién mach dong luc: Dat 2 dau que VOM ¢ dau ra ap t6 mat 3 pha,
1an luot 4n vao cong tac to KT,KN kim VOM chi gia tri dién tré ( béng dién tré dong co), [am nhu
vay cho tirng cap pha

A

B, W

PMR

4.7. Budc 7: Van hanh may
Thao tac ding trinh tu:
= Pong ap td mat cAp ngudn cho mach diéu khién(AT1)
= Pong ap td mat cap ngudn cho mach dong luc (AT2)
*  Annat 4n MT: bong co chay thuan
= An nat dimg D: Pong co ding
= Annat MN: Pong co chay ngugc
4.8. Budc 8: Dung may
Thao tac dang trinh ty:
= Annatdimg D
= (it 4p t6 mét cAp ngudn cho mach dong luc (AT2)
= (it ap t6 mat cAp ngudn cho mach diéu khién(AT1)
CAC HU HONG THUONG GAP - NGUYEN NHAN - CACH PHONG TRANH
+  Dang sai hong (1): An nat MT cong tic to KT lam viéc dong co chay thuan. An nat MN
cong tic to KN lam viéc dong co chay thuan
* Nguyén nhan 1: Chua dao 2 trong 3 pha ¢ mach dong luc
«  Céch phong tranh: Dung VOM kiém tra xem dé déo 2 trong 3 pha chua
+  Nguyén nhan 2: Lap mach khong dung theo so dd
«  Céach phong tranh: Lap mach dung nguyén tic; lap day nao xong, danh dau vao day d6 trén
so d6 mach dién. Kiém tra khong dién mach diéu khién ngay sau khi lip mach
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Bai 5: LAP MACH KHOI PONG TRUC TIEP PONG CO KPB 3 PHA KHI
DUNG CO HAM PQNG NANG
1. Muc tiéu:
Rén luyén k¥ nang 1ap mach va do tim sy ¢6 mach khoi dong truc tiép dong co kdb 3 pha khi
ding c6 ham dong nang
2. Yéu ciu:
Lip dang mach , dung trinh ty , dung yéu cau vé k¥ thuat, my thuat, dam bao an toan va thoi gian
3. Dung cu, vt liéu:
3.1. Vat liéu:
Ap t6 mét 3 pha: 1 céi
Ap t6 mét 1 pha: 1 céi
Pong co 3 pha 380/220 V dau Y: 1 cai
May bién ap 380/14 VAC : 1 cai
Cau chinh luu: 1 céi
Cong tic to: 2 cai
Ro le nhiét : 1 cai
Ro le thoi gian: 1 cai
Peén bao: 3 cai
Nt an: 2 cai
Von ké xoay chiéu 380V: 1 cai
Ampe ké xoay chiéu: 3 cai
Chuyén mach von: 1 cai
Day dién c6 boc cach dién
3.2. Dung cu:
Tudc vit, kim, VOM
4. N¢i dung:
CAC BUOC THUC HIEN:
4.1. Budc 1: DPoc nguyén 1y lam viéc:
= Dong ap t6 mat 1 pha, 3 pha cép dién cho mach dién
= Annat 4n M cap dién cho dong co khoi dong
= An nuat dimg may D: dong co ngit ra khoi ludi dién va thyc hién him dong ning, sau thoi
gian ham dit trudc t= 5s két thuc

AN NN YN U N N N

<
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4.2. Bugc 2: Chon vat tu, thiét bi:
- Ap t6 mat 1 pha, 3 pha, dong co 3 pha, cong tic to, ro le nhiét ro , ro le thoi gian, ndt nhan,
dén bao giéng cac bai trudc
- Chuyén mach vén : ki hiéu CMV

VOLTMETER




Bién thé : ki hiéu BT
Cau chinh luu diode: CL
Ampe ké: ki hiéu A

Von ké: ki hiéu V

Chuyén mach
von

128

Cau chinh lru 1
diode

1
- My
Von ké
K o= = p—
—
H
-
RN

Nt nhin lién
dong

—
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4.3. Buéc 3: Lap mach diéu khién:
- Lap day nguéi trudce (1ap bat cau)
- Lép day nong:
«  Lép tir trai sang phai
T trén xudng duéi
« Lip dén dau lam ddu ngay dén do
«  Mai vi tri 2 dau day
Lip day ngudi trude ( 1ap bat cau) : Day mau xanh
L N

ATI

T
I—CJT—i T K + H
1 A< 11 A
S 13 B2
H
_”_
b3
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Lap day pha: lap doan mach 1, 3, 5, 7 : Day mau d6

L N
ATI
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Lap day pha: lap doan mach 1, 9, 11, 13 : Day mau xanh la cay

L 1§
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4.4. Buéc 4: Kiém tra khong dién mach diéu khién:
- Kiém tra thong mach doan mach cong tic to K, H

L ]

b
ﬁk

b1

0

H

B2

?

b3

®—r

RN

Dit 2 dau que VOM ¢ dau ra 4p td mét 1 pha, 1an luot an vao ndt an M, cong tac to K, nit
an D, cong tac to H kim dong hd ¢ mét gia tri dién tro
4.5. Bugc 5: Lap mach dong lyc: Lip tir dong co 1ap 1én

ey B C ~

ABT2Z

@®®
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- Poan mach 1: Gom dong co, bién thé, cau diode, ro le nhiét, cong tic to K, H

4.6. Budc 6: Kiém tra khong dién mach dong lyc: Dat 2 dau que VOM & dau ra ap td mat 3 pha,
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lan Iwot 4n vao cong tic to K kim VOM chi gia tri dién tro ( bang dién tré dong co), 1am nhu
vay cho tung cap pha

A C N

AT2

.
RN I :-’— BT

B CL @
Z 1 0 °

4.7. Budc 7: Van hanh may
Thao tac ding trinh tu:
= Pong ap td mat cap ngudn cho mach diéu khién(AT1)
= Pong ap td mat cap ngudn cho mach dong luc (AT2)
= Annit 4n M: Pong co hoat dong
= Annit dimg D: Pong co cat ra khoi ngudn dién khi d6 bt dau qua trinh ham dong ning
4.8. Budc 8: Duing may
Thao tac dung trinh tu:
= Cit 4p t6 mat cip ngudn cho mach dong lec (AT2)
= Cit &p t6 mét cip ngudn cho mach diéu khién(AT1)
CAC HU HONG THUONG GAP - NGUYEN NHAN - CACH PHONG TRANH
« Dang sai hong (1): Chua an nat M, dong co di lam viéc
+  Nguyén nhan 1: Lap nham sang tiép diém thudng déng & mach duy tri hozc lap sai mach
«  Céch phong tranh: Dung VOM kiém tra xac dinh va danh dau tirng loai tiép diém truéc khi
Iip mach (tiép diém thuong ma, thuong dong).
+  Nguyén nhan 2: Lap mach khong dung theo so dd
«  Céach phong tranh: Lap mach dung nguyén tac; lap day nao xong, danh dau vao day dé trén
so d6 mach dién. Kiém tra khong dién mach diéu khién ngay sau khi Iip mach
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Bai 6: LAP MACH DPIEN HAI PONG CO MO TRUGC DUNG SAU

1. Muc tiéu:
Rén luyén k§ nang 1ap mach va do tim su ¢ mach dién diéu khién 2 dong co mé trude ding
sau
2. Yéu cau:
Lip dung mach , dng trinh tu , ding yéu cau vé ky thuat, my thuat, dam bao an toan va thoi gian
3. Dung cu, vat liu:
3.1. Vat liéu:
v Ap t6 mat 3 pha: 1 céi
Ap t6 mét 1 pha: 1 céi
Pong co 3 pha 380/220 V dau Y: 2 céi
Cong tic to: 2 cai
Ro le trung gian: 1 cai
Ro le nhiét : 2 cai
Ro le thoi gian: 2 céi
Dén bao: 3 cai
N0t an: 2 céi
Day dién c06 boc cach di¢n
3.2. Dung cu:
Tubc vit, kim, VOM
4. Noi dung:
CAC BUOC THUC HIEN:
4.1. Bude 1: Boc nguyén ly lam viéc:
=  Pong ap t6 mat 1 pha, 3 pha cip dién cho mach dién
= Annatan M1 cép dién cho dong co 1 hoat dong, sau thoi gian t1=5s dong co 2 hoat dong
= Ann(t dimg may D2 dong co 2 dirng sau thoi gian dt trudce t2= 5s dong co 1 ding

AN N N NI N Y

<\
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4.2. Bugc 2: Chon vat tu, thiét bi:
- Ap t6 mat 1 pha, 3 pha, dong co 3 pha, cong tic to, ro le nhiét ro , ro le thoi gian, ndt nhan,
dén bao giéng cac bai trudc
- Ro le trung gian: ki hiéu R

4.3. Buéc 3: Lap mach diéu khién:
- Lap day nguéi trudc ( lap bat cau)
- Lép day nong:
«  Lap tir trai sang phai
T trén xudng dudi



« Lap dén dau lam dau ngay dén do

«  Mai vi tri 2 dau day

137

Lip day ngudi trude (1ap bt cau) : Day mau xanh

\
X " ®
RHMH1
=
— < 1
T1

RM2
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Lip day pha: lip doan mach ddy mau d6

R

Q)
D M1 RH1
| 1 =© L
1 K1
’—:ml_']—.l.k T
T1
b2
RMN2
T1 R - 1
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T2
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4.4. Buoc 4: Kiém tra khong dién mach diéu khién:
e Kiém tra thdng mach doan mach céng tic to K1, ro le thoi gian T1
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Dit 2 dau que VOM ¢ dau ra ap td mét 1 pha, 1an luot 4n vao nat an M1, cdng tic to K1,
kim dong hd & mot gia tri dién tro
o Kiém tra thong mach doan mach cong taic to K2, ro le thoi gian T2, ro le trung gianR
+ Lan 1: Bat 1 que VOM ¢ dau ra nat an M1 va 1que VOM lan luot vao dau vao cac tiep
diém T1, R, D2 kim VOM chi gié tri dién tro bang khong

i

D2 | 'R—l
P [ fR,_[ [
+ Lan 2: bat 1 que VOM ¢ dau ra day nguoi ap td mét 1 pha AT1 va 1que VOM lan luot vao dau

ra cac tiép diém T1, R, D2 kim VOM chi gia tri dién tr& bang gié tri dién tro caa cong tic to, ro le
thoi gian, ro le trung gian tuwong tng
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4.5. Buéc 5: Lap mach dong lyc: Lip tir dong co 1ap 1én

1T

AT 2 _\T‘

« CLCL

N
| [
|

RN1 RIN2Z2




4.6. Buéc 6: Kiém tra khong dién mach dong lyc: Dat 2 dau que VOM & dau ra ap td mat 3 pha,
lan lugt 4n vao cong tic to K1, K2 kim VOM chi gi4 trj dién tro ( bang dién trg dong co),
lam nhu vay cho tirng cap pha

A B C
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4.7. Budc 7: Van hanh may
Thao tac dang trinh ty:
=  Pong ap to mat cip ngudn cho mach diéu khién(AT1)
=  Poéng ap t6 mat cAp ngudn cho mach dong luc (AT2)
* Ann(t4n M1: Dong co 1 hoat dong, sau thoi t1=5s dong co 2 hoat dong
= Ann0t dimg D: Dong co 2 ding, sau thoi gian t2=5s dong co 1 ding
4.8. Budc 8: Duirng may
Thao tac dang trinh ty:
= Cit 4p td mét cip ngudn cho mach dong luc (AT2)
= Cit 4p td mét cip ngudn cho mach diéu khién(AT1)

CAC HU HONG THUONG GAP - NGUYEN NHAN - CACH PHONG TRANH

» Dang sai hong (1): Chua an nat M1, dong co da lam viéc

«  Nguyén nhan 1: Lap nham sang tiép diém thudng déng & mach duy tri hozc lap sai mach

«  Céch phong tranh: Ding VOM kiém tra x4c dinh va danh dau ting loai tiép diém trudc khi
Iip mach (tiép diém thuong ma, thuong dong).

+  Nguyén nhan 2: Lap mach khong dung theo so dd

«  Céach phong tranh: Lap mach dung nguyén tac; lap day nao xong, danh dau vao day d6 trén
so d6 mach dién. Kiém tra khong dién mach diéu khién ngay sau khi lip mach
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Bai 7: LAP MACH KHOI PONG GIAN TIEP PONG CO KPB 3 PHA POI
NOI Y/A
1. Muc tiéu:
Reén luyén ky nang 1ap mach va do tim sy ¢ mach khai dong dong co kdb 3 pha ddi ndi Y/A
2. Yéu cau:
Lip dung mach , ding trinh tu , ding yéu cau vé ky thuat, my thuat, dam bao an toan va thoi gian
3. Dung cu, vat liéu:
3.1. Vit liéu:
Ap t6 mét 3 pha, ap t6 mat 1 pha
DPong co 3 pha 380/220 V, may bién &p tu ngau
4 ¢ong tic to, 1 Ro le nhiét, 1 ro le thoi gian
NGt An: 2 cai
e Day dién c6 boc cach di¢n
3.2. Dung cu:
Tudc vit, kim, VOM
4. No¢i dung:
CAC BUOC THUC HIEN:
4.1. Budc 1: Boc nguyén ly lam viéc:
e Pong ap to mat 1 pha, 3 pha cap dién cho mach dién
e Annit an M cip dién cho dong co khoi dong sao, sau thoi gian t=5s dong co chuyén sang
ché do tam giac
e Annit dimg may D: dong co dirng
A B C
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4.2. Buéc 2: Chon vat tu, thiét bi:
e Cong tic to, ro le thoi gian, nGt 4n: Ki hiéu va vi tri diu ndi gidng bai truéc

4.3. Buéc 3: Lap mach diéu khién:

- Lap day nguéi trudc (1ap bat cau)

- Lép day nong:

«  Lap tir trai sang phai

T trén xudng duéi

« Lip dén dau lam ddu ngay dén d6

«  M&i vi tri 2 dau day

——
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Lip day nguéi truge ( 1ap bat cau) day mau xanh
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Lip day pha: Lap doan mach thir 1 ( ddy mau do, xanh Ia cay)
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Lip day pha: Lap doan mach thtr 2 ( ddy mau tim)
-

RNTIT ®Dn
b ek
| -X
- i

4.4. Buéc 4: Kiém tra khong dién mach diéu khién:
- Kiém tra théng mach doan mach cong tic to K1,KY, T1

Dit 2 dau que VOM ¢ dau ra 4p td mét 1 pha, 1an luot 4n vao nat an M, cong tic to K1, kim
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ddng hd & mot gia tri (Bé VOM ¢ thang do Qx10 kim VOM chi gid tri dién tré khoang 30€)

Ll A
RNTIT ®Dﬂ /
RN D M - KA
a _L‘—QI— e
- DY
| (8 4
T Ky E )
B ‘I_l" L_
/E\ ™
\ “

- Kiém tra thng mach doan mach cong tic to KA
Lan 1: Bat 1 dau que VOM & dau ra nGt 4an M va 1 que VOM ¢ dau vao tiép diém thuong
m& dong cham T1 , kim ddng hd & mot gia tri dién tre bang khdng
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Lan 2: Pat 1 dau que VOM ¢ dau ra tiép diém thudng mé dong cham T1, va 1 que VOM &
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day ngudi 4p to mat 1 pha kim dong hd & mét gia tri (Bé VOM ¢ thang do Qx10 kim VOM
chi gia tri dién tr6 khoang 40Q)
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4.5. Bu6c 5: Lap mach dong lyc: Lip tir dong co 1ap 1én
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4.6. Bu6c 6: Kiém tra khong dién mach dong luc:

Pit 2 dau que VOM ¢ dau ra ap td mét 3 pha , 4n dong thoi 2 cong tic to K, K1 kim VOM
chi gié tri dién tro, tha tay ra n dong thoi 2 cong tic to K1, KA kim VOM chi gia tri dién tro
(dién tro khi 4n vao cdng tic to KY, K1 16n gip d6i khi 4n vao cong tic to KA, K1), lam nhu
vay cho tung cap pha.

Chu y: bat thang do Qx10
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4.7. Budc 7: Van hanh may
Thao tac ding trinh tu:
= Pong ap td mat cap ngudn cho mach diéu khién(AT1)
=  Pong ap t6 mat cip ngudn cho mach dong luc (AT2)
= Annitan M dong co khoi dong Y (tde d6 thap), sau thoi gian t=5s dong co chuyén sang
ché do A (tdc d6 cao bang téc do dinh muc)
4.8. Budc 8: Dung may
Thao tac ding trinh ty:
= Annatdung D
= Cit 4p t6 mat cip nguon cho mach dong luc (AT2)
= Cit 4p td mét cap ngudn cho mach diéu khién(AT1)
CAC HU HONG THUONG GAP - NGUYEN NHAN - CACH PHONG TRANH
« Dang sai hong (1): Chua 4n nit M, dong co da lam viéc
«  Nguyén nhan 1: Lap nham sang tiép diém thuong dong & mach duy tri K1, hoac lp sai
mach
«  Céach phong tranh: Ding VOM kiém tra xac dinh va danh dau ting loai tiép diém trudc khi
Iip mach (tiép diém thuong ma, thuong dong).
«  Nguyén nhan 2: Lap mach khéng dung theo so dd
«  Céach phong tranh: Lap mach dung nguyén tac; lap day nao xong, danh dau vao day dé trén
so d6 mach dién. Kiém tra khong dién mach diéu khién ngay sau khi lip mach
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Bai 8: LAP MACH PAO CHIEU QUAY PONG CO 1 PHA THEO HANH TRINH
1. Muc tiéu:
Rén luyén ky nang 1ap mach va do tim su ¢ mach dao chiéu quay dong co 1 pha theo hanh
trinh
2. Yéu cau:
Lip dung mach , ding trinh tu , ding yéu cau vé ky thuat, my thuat, dam bao an toan va thoi gian
3. Dung cu, vat li¢u:
3.1. Vit liéu:
e Aptdmat1pha
e Dongco 1 pha220V
e 2c0ng tic to, 3 ro le trung gian, 1 Ro le nhiét
e Nt én: 2 céi
e Day dién c0 boc cach dién
3.2. Dung cu:
Tudc vit, kim, VOM
4. No¢i dung:
CAC BUOC THUC HIEN:
4.1. Budce 1: Boc nguyén ly lam viéc:
e Pong ap to mat 1 pha cap dién cho mach dién
e Ann(tan M, tac dong vao cong tic hanh trinh mo cap dién cho dong co chay thuan tur
mo dén my, tac dong vao CTHT m; cép dién cho dong co chay nguoc vé mo két thic

Tiép diém thuong mé CTHT
m, (dang bi tac dong

. /
7

RN | D M| ﬁf-

ATl

IZ‘\ITHEI

Tiép diém thuong 1
m& CTHT m,

N

z
|

Vs

7]
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4.2. Buéc 2: Chon vat tu, thiét bi:
- Cong tic to, ro le trung gian, ro le nhiét , ndt 4n gidng cac bai trudc
- Cong tac hanh trinh: 2 cai mo va my déu la tiép diém thuong mo

4.3. Buéc 3: Lap mach diéu khién:
- Lap day nguoi trudc (ap bat cau)
- Lép day nong:
«  Lap tir trai sang phai
«  Tu trén xudng dudi
« Lap dén dau lam dau ngay dén d6
«  M&i vi tri 2 dau day
Lip day ngudi trude , ddy mau xanh
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P RN N - 1
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Lip day pha, doan ddy mau do
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- Lip day pha, doan day mau tim
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4.4. Buoc 4: Kiém tra khong dién mach diéu khién:

- Kiém tra théng mach doan mach ro le R1

Pit 2 dau que VOM & dau ra ap td mat 1 pha, lan luot 4n vao nit 4n M, Ro le R1 kim ddng

hd & mot gié tri (Bé VOM & thang do Qx10 kim VOM chi gia tri dién tré khoang

100 Q

Ng

R2
00 3£
R1

I
Rl
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- Kiém tra thdng mach doan mach cdng tic to KT, R3, KN

Lan 1: Dat 1 dau que VOM ¢ dau ra tiép diém R1 va 1 que VOM & dau vao cac tiép diém
cong tac hanh trinh mo, m1, cong tic to KT, KN, ro le R3 kim ddng ho chi gia tri dién tro
bang khong

N g
RN /
D4L M R2 E
P |
= 3F—2o—¢p—00 £
RI T
| Kl ]
R1 R2

m,

R3 K
Kx
- [ s
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4_. oy

Lan 2: Pat 1 dau que VOM lan luot ¢ dau ra tiép diém mo, m1, KT, KN, R3 va 1 que VOM
& day ngudi ap to mat 1 pha kim déng hd & mot gia tri (Bé VOM & thang do Qx10 kim VOM
chi gia tri dién tro khoang 50Q -100 Q
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4.5. Buéc 5: Lap mach dong luc: Lip tir dong co 1ap 1én

P g
AT2

=
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Thuin Nguwoc
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DPong co dién 1 ]

4.6. Buéc 6: Kiém tra khong dién mach dong luc: Dat 2 dau que VOM ¢ dau ra ap td mat
1pha lan luot 4n vao cdng tic to KT, KN kim VOM chi gid tri dién tré bang gié tri dién tro
dong co 1 pha
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Chu y: bat thang do Qx10

~ Thuan Newgce

4.7. Budc 7: Van hanh may
Thao tac dtng trinh ty:
=  Pong ap to mat 1 pha cap ngudn cho mach diéu khién
* Annitan M ro le R1 c6 dién, tac dong cong tic hanh trinh mO cép dién cho cong tic to KT
( dong co chay thuan), tic dong cong tic hanh trinh m1 cong tic to KN co dién ( dong co
chay nguoc), tac dong vao cong tic hanh trinh m0 két thac hanh trinh.
4.8. Budc 8: Duirng may
Thao tac ding trinh ty:
= Cit 4p td mét cap ngudn cho mach dién
CAC HU HONG THUONG GAP - NGUYEN NHAN - CACH PHONG TRANH
« Dang sai hong (1): Chua an nat M, dong co da chay thuan
«  Nguyén nhan 1: Lap nham sang tiép diém thudng dong & mach duy tri KT hoic CTHT m0
hoac lap sai mach
«  Céach phong tranh: Ding VOM kiém tra xac dinh va danh dau ting loai tiép diém trudc khi
Iip mach (tiép diém thuong ma, thuong dong).
+  Nguyén nhan 2: Lap mach khong dung theo so dd
«  Céach phong tranh: Lap mach dung nguyén tac; lap day nao xong, danh dau vao day d6 trén
so d6 mach dién. Kiém tra khong dién mach diéu khién ngay sau khi lip mach
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CHUONG 5: THUC HANH SUA PAN
Bai 1: TIM PAN MACH DPEN TAT PO THAY PHIEN

1. Muc tiéu:

Rén luyén ki nang phan tich va xac dinh sy ¢6 mach dén tat do thay phién

2. Yéu cau:
e Doc dugc nguyén ly lam viéc
e Xac dinh nhanh, chinh xac vi tri pan, an toan, dang thoi gian
3. Dung cu, vat liu:
3.1. Vit liéu:
e Banve
e Ban thyc hanh
3.2. Dung cu: Tester hoac VOM, dén bao
4. N§i dung:
CAC BUOC THUC HIEN:
4.1. Budc 1: Boc va phan tich nguyén ly lam viéc:
- Duya vao ban vé& va md hinh thuc té dé doc nguyén ly lam viéc:

e AnM dén A, B sang, sau thoi gian t1 dén A,C sang , sau thoi gian t2 1ap lai chu ki méi

e AnD ding mach

N er
M
o (1) 5’5 (3) "
D (a) ® =
B (6) T1 (7) C
== | =
T1 (8) A (9 o
N 11
A (10) T2 (11) T1
| 1=
C (12) T2
|
A (13) Pén A
¥ &
I

®

(2)
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4.2. Budc 2: Tim hiéu mach thuc té véi so do trién khai:

o Nhan dang céc thiét bi trén ban thuc hanh so véi ban ve.

e Xac dinh vi tri ddu ndi cac phan ti: S6 cudn day va céc tiép diém nam ngay trén cong tic
to, (ki hiéu A va NA la ro le nhé , khi cép dién cho cudon nhd A, thi ro le nhé lam viéc,
muén x6a cudn nhé thi ta cap dién cho cudn x6a dé xdéa cudn nhé )

Cha y:
v" Nhic nhé SV xem cach dau day thuc té so vai ban vé
v Vi tri chung thudng dua ra tram ndi: vi du trén so dd 12 s6 1 va 2

4.3 Budc 3: Tao pan

e Tao mot pan : Tao mét pan bat ki nao do

e Cho mach hoat dong: Cho hoat dong hét tat ca cac trang thai cé thé co

e Ghi nhan hién tugng
Chay:

v/ Cho may dirng roi mai tao pan

v' MAai 1an tao mot pan
4.4. Budc 4: Phan tich hién twong va khoanh viing sy ¢b: Dua vao qua trinh hoat dong thuc té cua
mach ta ghi nhan hién tuong va khoanh viing su ¢
Chay:

v" \Ving su ¢6 1a viing chung nhat xay ra cac hién tuong su ¢b

v' Xem dong dién di chay dén dau roi
4.5. Buéc 5: Tién hanh do

Khi chiing ta xac dinh dung ving su ¢6 rdi sau d6 chung ta tién hanh do: Pit que do bao

ham ca viing su ¢6 ( dén bao sang ) , sau d6 giir nguyén mot dau va dau kia di chuyén vao ting
doan, dén khi nao dén bao tit thi doan vira di chuyén qua bi su ¢d
Chay:

v' Trude va sau que do phai kin mach dé liy nguédn dién

v' Khi di chuyén dau kia que do vao ting doan, néu gap tiép diém thuong mo hoac nat an thi

giit nguyén dau d6 va di chuyén dau que do khac.
v' Mach dién dang c6 dién cho nén can than va khong duoc dua gion.

Vi DU VE SU CO ( PAN)
- Gia sir khi an M cong tic to A c6 dién, dén A sang , ro le T1 thoi gian T1 co dién
nhung cong tic to B khong c6 dién: Nhu vay ta khoanh ving su ¢6 1a tir vi tri 1 chung (
& tiép diém T1) va vi tri 2 chung & cudn day cong tic to B
- Tién hanh do: Pit que do bao ham ca viing sy ¢ khi d6 dén béo sang, giit nguyén maot
dau (vi tri s6 1), di chuyén dau kia (vi tri 2) vao tirng vi tri d&én khi nao dén bao tit thi
vi tri vira méi di chuyén qua bi dat day
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- Gia sir khi ta di chuyén que do sb 2 vao vj tri tiép diém A ( 8,9) thi dén béo tit
nhu vy doan day tir tiép diém A ( 8,9) dén cudn day B bj dut
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Bai 2: TIM PAN MACH PEN GIAO THONG MO PHONG

1. Muc tiéu:

Rén luyén ky nang phan tich va xac dinh su ¢5 mach dén giao thong mé phong
2. Yéu cau:
[ ]

Poc dugc nguyén ly lam viéc

e Xac dinh nhanh, chinh xac vi tri pan, an toan, dang thoi gian
3. Dung cu, vat liu:
3.1. Vit liéu:

e Banve

e Ban thyc hanh

3.2. Dung cu: Tester hoac VOM, dén bao
4. No¢i dung:

CAC BUOC THUC HIEN:
4.1. Budc 1: Boc va phan tich nguyén ly lam viéc:

- Dya vao ban v& va md hinh thuc té dé doc nguyén ly 1am viéc: An M dén X1, B2 sang, sau thoi

gian t1=5s dén V1, D2 sang, sau thoi gian t2= 5s dén X2, D1 sang, sau thoi gian t3= 5s dén
V2 sang, P1 van tiép tuc sang, sau thoi gian t4=5s lap lai chu ki méi.
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4.2. Budc 2: Tim hiéu mach thuc té véi so do trién khai:

e Nhan dang céc thiét bj trén ban thuc hanh so véi ban vé.

e Xac dinh vi tri diu ndi cac phan ta: S6 cudn day va céc tiép diém nam ngay trén cong tic to

Cha y:

v" Nhéc nhg SV xem cach du day thuc té so véi ban vé
v Vi tri chung thuong dua ra tram ndi: vi du trén so d6 la s 1,2,4,5,6,8,10,17,18

4.3. Budc 3: Tao pan

e Tao mot pan : Tao mét pan bat ki nao d6
e Cho mach hoat dong: Cho hoat dong hét tat ca cac trang thai c6 thé co

e Ghi nhan hién tugng

(4)

(4)

(4)
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cha y:
v/ Cho may dirng rdi mai tao pan
v/ Mai 1an tao mot pan
4.4. Buéc 4: Phan tich hién twong va khoanh viing sy ¢6: Dwa vao qua trinh hoat dong thuc té caa
mach ta ghi nhan hién twong va khoanh viing sy cé
chay :
v'Vlng su ¢b 1a viing chung nhat xay ra cac hién twong su ¢d
v Xem dong dién d3 chay dén dau roi
4.5. Buéc 5: Tién hanh do
Khi chung ta xac dinh ding ving su ¢6 roi sau d6 ching ta tién hanh do: Dit que do bao
ham ca viing su ¢ ( dén bao sang ) , sau d6 giir nguyén mot dau va dau kia di chuyén vao ting
doan, dén khi nao dén béo tit thi doan vira di chuyén qua bi su cd
Cchay:
v' Trude va sau que do phai kin mach dé lay nguon dién
v' Khi di chuyén dau kia que do vao timg doan, néu gap tiép diém thudng mé hoic nat an thi
gilt nguyén dau d6 va di chuyén dau que do khac.
v' Mach dién dang c6 dién cho nén can than va khong duoc dua gion.
Vi DU VE SU CO ( PAN)
- Gia sir khi ta 4&n M cuon day cong tic to K1, ro le thoi gian T1 c6 dién, dén xanh 1
sang nhung ro le thoi gian T2 va cong tic to K2 khong c6 dién.
- Khoanh ving su cé: véi su 6 trén thi ta khoanh ving su ¢6 13 tir s6 5 chung ( tiép
diém T1) dén s 8 chung (tiép diém T2)
- Tién hanh do: Pat que do bao ham ca ving su ¢d nhu hinh v& dén bao sang, giit dau
chan s6 5 di chuyén dau que con lai, gia sir khi di chuyén vao chan sé 8 ctia T1 dén bao
tt thi ta két luan doan mach tir chan s6 8 ciia T1 dén chan sb 8 chung cua T2 bj dut
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Bai 3: TIM PAN MACH PAO CHIEU QUAY PONG CO 1 PHA THEO HANH
TRINH

1. Muc tiéu:

Rén luyén ky nang phan tich va xac dinh sy ¢6 mach dao chiéu quay dong co 1 pha theo hanh
trinh

2. Yéu cau:

e Doc dugc nguyén ly lam viéc

e Xac dinh nhanh, chinh xac vi tri pan, an toan, dang thoi gian
3. Dung cu, vat liu:
3.1. Vit liéu:

e Banve

e Ban thyc hanh
3.2. Dung cu: Tester hoac VOM, dén bao

4. N§i dung:

CAC BUOC THUC HIEN:
4.1. Budc 1: Boc va phan tich nguyén ly lam viéc:
- Dya vao ban v& va mé hinh thuc té dé doc nguyén ly 1am viéc: An M , tac dong vao CTHT mo,
cap dién cho dong co 1 pha chay tir CTHT mo dén m1, tic dong vao m1 dong co dirng chay thuan
, sau maot thoi gian t , dong co tiép tuc chay thuan tir vi tri CTHT m1 dén m2, tac dong vao CTHT
m2 cap dién cho dong co chay nguoc tir CTHT m2 dén m1, tac dong vao m1 dong co dirng chay
nguoc , sau thoi gian t dong co tiép tuc chay nguoc tir CTHT m1 vé m0 két thic
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4.2. Buge 2: Tim hiéu mach thuc té véi so do trién khai:

e Nhan dang céc thiét bj trén ban thuc hanh so véi ban vé.

e Xac dinh vi tri ddu ndi cac phan tir: S6 cudn day va cac tiép diém nam ngay trén cong tic to
cha y:

v" Nhic nhd SV xem cach dau day thuc té so vai ban vé

v Vi tri chung thudng dua ra tram ndi: vi du trén so dd 1256 0, 3,4,6,7,9, 17

4.3.Budc 3: Tao pan
e Tao mot pan : Tao mét pan bat ki nao d6
e Cho mach hoat dong: Cho hoat dong hét tit ca cac trang thai co thé c6 ( tac dong hét hanh
trinh lam viéc)
e Ghi nhan hién tugng
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cha y:
v/ Cho may dirng rdi mai tao pan
v/ Mai 1an tao mot pan
4.4. Buéc 4: Phan tich hién twong va khoanh viing sy ¢6: Dwa vao qua trinh hoat dong thuc té caa
mach ta ghi nhan hién twong va khoanh viing sy cé
chay:
v'Vlng su ¢b 1a viing chung nhat xay ra cac hién twong su ¢
v Xem dong dién d3 chay dén dau roi

4.5. Buéc 5: Tién hanh do
Khi chung ta xac dinh ding ving su ¢6 rdi sau d6 ching ta tién hanh do: Dit que do bao
ham ca ving su ¢6 ( dén bao sang ) , sau do gitt nguyén mot dau va dau kia di chuyén vao tirng
doan, dén khi nao dén béo tit thi doan vira di chuyén qua bi su ¢d
Chay:
v' Trude va sau que do phai kin mach dé lay nguon dién
v' Khi di chuyén dau kia que do vao timg doan, néu gap tiép diém thudng mé hoic nat an thi
giir nguyén dau d6 va di chuyén dau que do khac.
v' Mach dién dang c6 dién cho nén can than va khong duoc dua gion.

Vi DU VE SU CO ( PAN)

- Gia sir khi ta 4n M cuon day cong tic to KO ¢ dién, tac dong vao cong tic hanh trinh
m0 dong co chay thuan dén tac dong vao cong tac hanh trinh m1 cudn day K1 c6 dién
dong co dung nhung ro le thoi gian T khong c6 dién

- Khoanh viing sy ¢b: Tir vi tri 6 chung cua cong tac hanh trinh m1 dén 0 chung ctaa cudn
day K1

- Tién hanh do: Dat que do bao ham ca ving su ¢6 nhu hinh vé& dén bao sang
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Tién hanh di chuyén que do vao ting vi tri, gia sir khi ta di chuyén vao vi tri 0 chung
cta cudn day T thi dén bao tat
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- Két luan: dut doan day tir 0 chung cia cudn day K1 dén 0 chung cudn day ro le thoi
gianT
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Bai 4: TIM PAN MACH KHOI PONG SAO TAM GIAC CO PAO CHIEU

1. Muc tiéu:
Rén luyén k§ nang phan tich va xac dinh s ¢ mach khoi dong sao tam gidc c6 dao chiéu
2. Yéu cau:
e Doc dugc nguyén ly lam viéc
e Xac dinh nhanh, chinh xac vi tri pan, an toan, dang thoi gian
3. Dung cu, vat ligu:
3.1. Vvat liéu:
e Banvé
e Ban thuc hanh
3.2. Dung cu: Tester hoac VOM, dén bao
4. No¢i dung:
CAC BUOC THUC HIEN:
4.1. Budce 1: Boc va phén tich nguyén ly lam viéc:
- Duya vao ban v& va mé hinh thuc té dé doc nguyén ly lam viéc:
e An MT dong co khoi dong sao, sau thoi gian t dong co chuyén sang ché do tam giac.
e AnD, sau d6 4n MN dong co khai dong sao ( chay nguoc), sau thoi gian t dong co chuyén
sang ché do tam giac
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4.2. Buge 2: Tim hiéu mach thuc té véi so d6 trién khai:
e Nhan dang céc thiét bi trén ban thuc hanh so véi ban vé.
e Xac dinh vi tri diu ndi cac phan ta: S6 cudn day va céc tiép diém nam ngay trén cong tic to
Chuy:
v" Nhic nhé SV xem cach du day thuc té so vai ban vé
v Vi tri chung thuong dua ra tram néi: vi du trén so dd 126 0, 4,5,7,11,15

4.3. Budc 3: Tao pan
e Tao mot pan : Tao mét pan bat ki nao do
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e Cho mach hoat dong: Cho hoat dong hét tt ca céc trang théi c6 thé c6 ( cho dong co chay
thuan va chay nguoc)
e Ghi nhan hién tugng
cha y:
v/ Cho may dirng rdi méi tao pan
v' Mai lan tao mot pan
4.4. Buéc 4: Phan tich hién twong va khoanh viing sy ¢b: Dua vao qua trinh hoat dong thuc té cua
mach ta ghi nhan hién tuong va khoanh ving su ¢6
Chay:
v" \Ving su ¢6 1a viing chung nhat xay ra cac hién tuong su ¢b
v' Xem dong dién d4 chay dén dau rdi

4.5. Buéc 5: Tién hanh do
Khi chung ta xac dinh ding ving su ¢6 roi sau d6 ching ta tién hanh do: it que do bao
ham ca ving su ¢6 ( dén bao sang ) , sau do gitt nguyén mot dau va dau kia di chuyén vao tirng
doan, dén khi nao dén béo tit thi doan vira di chuyén qua bi su cd
Chuy:
v' Trudc va sau que do phai kin mach dé Iy ngudn dién
v Khi di chuyén dau kia que do vao timng doan, néu gap tiép diém thuong mo hoac ndt an thi
gilr nguyén dau d6 va di chuyén dau que do khac.
v' Mach dién dang c6 dién cho nén can than va khong duoc dua gion.
Vi DU VE SU CO ( PAN)
Gia sur khi ta 4n nt an MT cudn day cong tic to KT c6 dién, mach hoat dong binh
thuong theo nguyén 1y. Nhung khi ta an MN cudn day cong tac to KN khong c6 dién
- Khoanh viing sy ¢é: Tir 5 chung cua tiép diém KT dén 0 chung cudén day KN ( nhu hinh
Ve
- Tién hanh do: Pit que do bao ham ca viing sy ¢4 dén béo sang
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- Tatién hanh di chuyén que do vao timg vi tri, gia sir khi ta di chuyén que do vao vi tri
13 cua cudn day KN thi dén bao tat
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- Két luan: Put doan day tir 0 cudn day KN dén 0 chung
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