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LOINOI PAU

Ddt nude ta dang chuyén minh trong théi ki cong nghiép hod, hién dai hod. Nhiéu
cong trinh, nha mdy moi dicge xay dumg veéi nhitng trang thiét bi dién - dién tu hién dai,
doi hoi doi ngit céong nhdn va edn bo phdi 6 rinh dé ki thudt, chuyén mon cao, kién
thite va tay nghé ticong ximg. Doi ngit cong nhan, cdan bo ki thuat hién nay thuong hay
quen thudc cdc trang thiét bi cii, lac hdau nén viéc nam bat mét céng nghé méi la rat
khé khan. Sw thice la chiing ta dang thiéu nhitng céng nhdn, cdn bé ki thudt gioi nhimg
lai thita nhitng cdn bo yéu kém chica theo kip duwoc vai cong nghé hién dai. Vi vay viéc
dao tao lai va dao tao mdi doi ngit cong nhan, cdan bo ki thudt la vé cing can thiét, ddc
biét la rong linh viee dién cong nghiép. Viéc nay dd vap phdi rdt nhiéu nhitg khé khdan
trong dé kho khén vé sie thiéu thon tai liéu, trang thiét bi dao tao lac hdu, khong dong
bé trong linh viee dao tao nghé la co ban. Chiing 161 bién soan cuén sdach nay mong gép
phan néing cao chat hiong giang day va hoc tap cua gido vién va hoc sinh cdc triomg
trung hoc chuyén nghiép thuée khoi xdy dung néi chung. Muc dich cu thé' dé la:

o Rén luyén tinh ue ldp, nur chi, phat huy tinh sdang tao trong méi bai thuc hanh,
ur viée ga lap thiét bi, dau néi day, dieu chinh thiét bi, phdt hién va khdc phuc
sai hong cho 16i khi san pham hoan thién.

o Co gdng dia ra nhitng cong nghé mai, sit dung chiing loai vdt liéu méi, ¢6 kéi
cau nho gon, cong nghé lap dat don gian va san cé @ thi tricomg Viét Nam.

o Chuan hod cdc ki hiéu thiét bi dién theo tiéu chudn ma hién nay nhiéu nuéc
tién tién trén thé gior dang ap dung, thay thé cdc ki hiéu cit trucc day.

o Trinh bay cdc bai thice hanh rén luyén cdc ki nang rat da dang va gdn giti véi
cde cong viée trong thue tién ma nguwor tho sau nay sé dp dung nhie ki ndng
vach dau, ga lap, dau néi cdc thiét bi dién cong nghiép...Han ché viéc sit dung
cdc gidc cam, mang ndng tinh char thi nghiém.

e Gitip b_n doc am hiéu thém vé trinh do va kT nang nghé nghiép quoc 1€, ching 16i
thuyét minh lai toan bo dé thi nghé lap dat hé thong dién trong cuéc thi tai nang
tré ASEAN lan 111 tai Bang Céc- Thailan nam 2001 dé ban doc tham khdo

o Tai liéu cing cé thé ding lam sdach tham khdo cho cde gido vién day nghé
dién. cdc sinh vién hé cao dang chuyén dién hodac khong chuyén dién nhing cé
lién quan 45n chuyén nganh dién cong nghiép.



Gido trinht "Thie hanh dién cong nghiép” gom 7 phan sau:

Phan 1: Lam quen voi thiét bi dién cong nghiép.

Phén 2: Cdac ki thudr co ban kiém tra, ddau noi dong co dién xoay chiéu ba pha

Phan 3: Cae mach dién diéu khién, bdo vé dong co xoay chiéu ba pha.

Phan 4: Mo may dong co xoay chiéu ba pha.

Phan 5: Cac mach dién ham dong co xoay chiéu ba pha.

Phan 6: Lap ddt mot sé mach dién dién hinh khdc.

Phan 7: Thuyét minh dé thi ldp ddt hé thong dién, ki thi ASEAN lan thie 111

Trong qud trinh bién soan gido trinh nay, ching t6i da nhdan dicge sic dong vién, gop
y ctia cde dong chi lanh dao Vu Té chite Lao dong Bé Xay dimg, cdc Thay co va nhiéu
ban bé dong nghiép. Chiing t6i xin chan thanh cam on vé sie gitip dd to lon do va mong
rdang sé nhan duoce nhimg v kién déng gop cia dong ddo ban doc dé cuon sdch ngay
cang hoan thién hon trong lan 1ai ban sau.

Ha noi, thang 7 nam 2002
CAC TAC GIA



Phan 1
LAM QUEN VOI THIET BI PIEN CONG NGHIEP

Bail- CONG TAC TO

1. MUC DICH
Hiéu cau tao, nguyén 1y hoat dong clia cong tac to.

Biét dau lap, kiém tra xdc dinh cdc thong s6 k¥ thuit cia cong tac to.

IL.TOM TAT LY THUYET

Cong téc to lam viéc dua trén nguyén tic cia nam cham dién, bao gém cic bo phan
chinh sau:

- Lai thép tinh thudng dugce gin 6 dinh vdi than (vo) cia cong tac 1o.

- Loi thép dong c6 gan cdc tiép diém dong. Trén 16i thép dong (hoac tinh thudng c6
gén hai vong ngin mach bing dong c6 tic dung chong rung khi cong tac to lam viéc vai
dién dp xoay chicu).

- Cuon day dién tir (cudn hit) c6 thé lam viéc vdi dién dp mot chiéu hodc xoay chiéu.

Trong mach dién cong nghiép cong tac to thuong duoc dung dé déng ciat dong co
dién véi tan s6 déng cat lon.

Dé béo vé dong co, cong tac o duoc lap kém véi ra le nhiét goi i Ahai dong nr

Khi diu cong tac to vao mach dién ta cin chad ¥ cdc thong s6 ki thuat sau:

- Dong dién dinh mic trén cong tac ta (A)

- Dién dp dinh mic cua cdc cap tiép diém (V)

- Dién dp dinh mirc cua cudn hiit (V)

- Nguon dién sir dung 1a mot chiéu (DC) hay xoay chiéu (AC)

- Cic cap tiép diém chinh, phu, thuong dong (Normal Close-NC) hay thuong mao
(Normal Open -NO)...

Céc ti€p diém va cuon hiit trén cong tac to thuong duoc ki hiéu nhu hinh 1-1.



Trong dé:
K la cudn hiit ctia cong tic to;
K, K,, K; 1a tiép diém thudng mé;

K. K;la tiép diém thuong déng.

IK. H%%

Hinh 1-1
111. NOI DUNG THUC HANH
1. Chudn bi dung cuy, thiét bi
TT Thiét bi, dung cu S6 lugng Ghi chui
I | Cong tic 1o 10A | Olchige -
2| Panel nguén MEP1 01 chiéc
3 | Panel da nang MEP3 ol E]‘uéc -
4 | Day néi, jic cam. 01 bo
5 | Bong ho van nang. tudc no vit, Kim van nang... 01 bo

2. So do thue hanh

- PB

L

Hinh -2




3. Cac bude thuc hién

Butée 1: Poc cac thong s6 ky thuat ghi trén nhin cong tac to.

Birge 2: Xac dinh cuc dau day vao cudn hit.

- Bang truc quan ta tim cap tiép diém co dau day noi vai cudn hit cong tic to hoidc
c6 ghi chi s6 dién ap (thuong la 220V~ hoac 380V~).

- Diing 6m mét do dién trd hai cuc nay, néu 6m mét chi gia tri dién trd & khoang vai
tram om thi d6 chinh 14 hai cuc dau day coa cudn hiit.

Buoc 3: Xdc dinh céc cap tiép diém thuong dong, thudng md

- Bang cach quan st ky hiéu trén cdc cap tiep diém hoac ding 6m mét do timg cap
tiép diém. O trang thdi cudn hiit chua duge cdp dién, cap tiép diém nao thong mach thi
d6 1 cap tiép diém thuong dong, cap tiép diém nao ho mach thi d6 la cap tiép diém
thudng md. An vio niim trén cong 1ac Lo ta s& ¢6 cdc trang thdi nguoc lai.

Burdgc 4: Dau mach dién theo hinh veé.

Bude 5: Kiém tra ki lai mach.

Bitée 6: Hoat dong thir:

- Péng dién

- An niit PB,

Quan sét hoat dong cua cong tac to va kim ctia 6m mét
IV. VIET BAO CAO THUC HANH

1. Tén bai.

2. Pic tinh ki thuat céng tic to.

3. So d6 thuc hanh.

4. Bang két qua thuc hanh.

Trang thdi 1am viéc
Niit &n Cudn hiit Cic tiep diém Cic t‘ié'p dié_rn
thudng dong thudtng mé
An
Nha

5.Nhan xét va két luan
V. CAU HOI KIEM TRA

1. M6 ta cdu tao vi chidc nang cta timg bo phén trong cong tic to. Gidi thich rd
nguyén li chéng rung ctia vong ngin mach dat trong 151 thép.

2. ¥.lu dién dp dat vao cong tac to qua thap (<60%U,,,), cd hién tuong gi xay ra?



Bai2- RO LE T};(‘JI GIAN

I. MUC PICH

- Hiéu dugc cau tao, nguyén 1y lam viéc clia mot s6 ro le thai gian thong dung.

- Biét ddu lap, kiém tra xdc dinh cdc thong s6 ky thuat cia ro le thoi gian.
Il. TOM TAT LY THUYET

Rao le thoi gian duge dung nhiéu trong cdc mach ty dong diéu khién. N6 ¢6 tic dung
lam tré qua trinh d6ng, md cdc ti€p diém sau mot khoang thai gian chi dinh nao do.

Thong thuong ro le thoi gian khong tic dong (e la déng hoic cat) truc tiép trén
mach dong luc ma né tic dong gidn ti€p qua mach diéu khién, vi vay dong dinh mic
cla cdc tiép diém trén ro le thoi gian khong 16n, thuong chi ¢& vai am-pe. Bo phan
chinh cta ro le thoi gian 12 co cdu tic dong tré va hé thong ti€p diém.

Theo thoi diém tré ngudi ta chia thanh 3 loai sau:

- Tré vao thoi diém cuon hiit duge déng dién (ON DELAY). Xem hinh 2-1

Loai nay chi ¢é tiép diém thudng déng, md cham (TS,,) hodc thuong md, déng cham
(TS,,).

- Tré vio thai diém cuon hit mat dién (OFF DELAY). Xem hinh 2-2

Loai nay chi ¢6 tiép diém thudng dong, déng cham (TS,,) hodc thudng md, md cham
(TS,y).

- Tré vao ca hai thoi diém trén (ON/OFF DELAY). Xem hinh 2-3

Loai nay c6 ti€p di¢m thuong déng, m& déng cham (TS,,) hoac thuong mé, dong md
cham (TS;,).

Ngoai ra trén ro le thoi gian con bo tri thém tiép diém tic dong tic thai nhur cap cuc
1-3 hay 1-4 trong cdc so do noi trén.

Ul__

7 6 l d.J.»

TSi2 TS Lo
Hinh 2-1 Hinh 2-2




Theo co cau tidc dong tré nguoi ta chia thanh cdc loai sau:

- Ro le thai gian khi nén - Loai nay thuong duoc cai truc ti€p vao cong tac to.
- Ro le thoi gian kiéu con lac.

- Ro le thoi gian dién tir.

- R le thoi gian dién tir (dung ban dan,vi mach)

Hién nay nguoi ta thuong sit dung loai ro le dién tr duoc san xuat tir Dai Loan,
Trung Quéc, Han Quéc ... So dé ba tri cuce dau day nhu sau:

Ghi chi:

- Cdp cie 6-8 la tiép diém CKC

thitimg md, dong cham
- Cap cuee 5-8 la tiép diém TYPE: AH3-3
thiromg déng, mo cham TIMER

I
FO@?O_

P

- DC +
. ANE
POWER 7
Hinh 2-4
111. NOI DUNG THUC HANH
1. Chuan bi dung cu thiét bi
TT Thiét bi, dung cu | S0 lugng Ghi chu
I |-Role thoi gian dien i | 01 chiéc
2 - Panel nguén MEPI 01 chiéc
3 - Panel da nang MEP3 01 chiéc
4 | - Day néi. jic cim. 01 bo
5 - Bong hé van nang, tude no vit, kim van niang. ] 01 bo




2. So do thue hanh

PB, T
3 I s
#
2 1 1 8
U~ TS Ap=gfloans
? J.G 4 Gl
ra
Hinh 2-5

3. Cac bude thure hién
Butie 1 Poc cac thong 56 k¥ thuat va cac ki hiéu ghi trén nhan ro le thai gian.
Buroe 2:Xdc dinh cuc cdp nguon.

Bing truc quan ta tim cap tiép diém c6 ki hiéu cidp nguén nuéi (diu tron gach chéo,
kém theo gid tri dién dp, thong thuong 1a 220V~ ). Sau d6 dung 6m mét do dién trd hai
cuc nay, néu 6m mét chi gid tri dién trd ¢d khoang vai tram 6m thi dé chinh la hai cuc
cdp nguén.

Butoe 3: Xic dinh cic cap tiép diém tac dong tré va cap tiép diém tic dong tic thoi
théng qua cdc ki hiéu ghi trén nhan sau d6 dung 6m mét kiém tra lai.

Burée 4 - Diu day theo so d6 hinh 2-5.

Biée 5: Diéu chinh thoi gian tré trén ro le thai gian.

Bucore 6: Kiém tra ki lai mach.

Biée 7: Péng dién , quan sit hoat dong cua kim trén 6m mét.

No6i que do sang cap tiép diém khéc va lap lai budc 6, 7.
IV. VIET BAO CAO THUC HANH

1. Tén bai.

2. Dac tinh ki thudt ro le thoi gian.

3. So d6 thyc hanh .

4. Bing két qua thuc hanh.
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Trang thdi lam viéc

Niit 4n

Ra le thoi gian

Tiép diém thuong
ma. déng cham

Tiép diém thuong
déng, mo cham

An

| Nha

5. Nhan xét va két luan

V. CAU HOI KIEM TRA

I. Néu cong dung cua ro le thoi gian?

2. Su khéc nhau gitra ti€p diém tdc dong tic thai véi cdc tiép diém teé?




Bai 3- RO LE PIEN TU

[. MUC DICH
- Hiéu cdu tao, nguyén ly hoat dong va cong dung cua ro le dién tir.

- Biét dau lap, kiém tra xac dinh céc thong s6 k¥ thuat ro le di¢n tir.

I1. TOM TAT LY THUYET

Ro le dién tir lam viéc dua trén nguyén tac nam cham dién, bao gébm cac bo phan
chinh sau:

- L&i thép tinh thudng dugc gan c6 dinh vai than (vo) cua ro le dién tir .

- L4 thép dong c6 gin cdc tiép diém dong. O trang thi cuon hit chua c6 dién 14 thép
dong dugc tach xa khoi 16i thép tinh nho 10 so héi vi.

- Cuén day dién tir (cudn hit) duge 1ong vao 15 thép tinh 6 thé lam viéc vai dién
mot chiéu hoac xoay chiéu.

Néu tin hiéu diéu khién hoat doéng cua ro le la dién ap (tic la cudn hit duoc dau song
song voi nguon dién) thi ro le dién tir d6 duoc goi la ro le dién dp. Khi d6 cudn hit
thudng c6 s6 vong day 16n. tiét dién day nho - dién trd thudn clha cuon day lon. Loai
nay dugc diing nhiéu trong mach dién cong nghiép.

Nguoc lai, néu tin hiéu diéu khién hoat dong cua ro le la dong dién (tic la cuén hit
dugc ddu ndi ti€p vai phu tai) thi ro le dién tir d6 duoc goi la ro le dong dién. Khi do
cuon hit thuong c6 s6 vong day it, tiét dién day 16n - dién rd thudn cia cudn day nho.

Trong mach dién cong nghiép ro le dién tir thuong khong déng, cat truc tiép mach
dong luc méa né chi tic dong gidn tiép vao mach dong luc thong qua mach diéu khién,
vi vay nd con mot tén goi nira la re le trung gian.

Khi sir dung ro le dién tir trong mach dién ta can chi v cc thong s6 ki thuat sau:

- Dong di¢n dinh mic cia cudn hit (d6i véi ro le dong dién) hoac dién dp dinh mitc
cta cuon hit (doi vai ro le dién dp).

- Dong dién dinh mifc cua cdc cap tiép diém (A).
- Dién dp dinh mic cdc cap tiép diém.
- Nguén dién su dung 1a mot chiéu (DC) hay xoay chiéu (AC)

- Cdc cap tiép diém thuong déng hay thuong ma...

12



Cic tiép diém va cuén hit trén ro le dién tir thuong duoc ki hiéu nhu sau:

L ] 4 4 o] p |

RTJ--\ -2

« Jé 5 3 » 2

Hinh 3-1
I11. NOI DUNG THUC HANH

1. Chuin bi dung cu thiét bi

TT Thiét bi, dung cu 56 luong , Ghi cha

1 - Ro le dien dap 220V~ 01 chiéc

2 - Panel nguon MEPI 01 chiéc

3 - Panel da nang MEP3 01 chiéc

4 - Day noi, jac cam. 01 bo

5 - Pong ho van nang kim... 01 ba
2. So do thuce hanh

. ~ PB

EﬂhF-l-L(_% | | P Q

Hinh 3-2

3. Cac bude thue hién
Burie 1: Doc cic thong s6 k¥ thuat ghi trén nhan ro le dién dp.

Brieye 2 :Xace dinh cure diu day vao cuon hat.




Ta c6 thé xac dinh thong qua ki hiéu ghi trén nhin hodc ding 6m mét tim cap tép
diém c6 gid tri dién trd ¢d vai chuc dén vai tram 6m, dé chinh la hai cuc dau day cua

cudn hit ra le dién dp

Bitéc 3: Xic dinh céc cap tiép diém thuong déng, thuong ma.

Bing cdch quan sat ky hiéu trén nhan ro le hoac dung 6m mét do timg cap tiép diém.
& trang thai cuon hit chua dugc cip dién, cap tiép diém nao thong mach thi do la tiép
diém thudng déng, cap ti€p diém nio ha mach thi d6 la cap tiép diém thuong mo. Khi
cuon htt trén ro le c6 dién ta s€ cé cdc trang thdi nguge lai.

Buréic 4; Dau mach dién theo hinh 3-2.

Burée 5: Kiém tra ki lai mach.

Butée 6:Hoat dong thir theo cdc budc sau:
- Déng dién
- An nit PB

- Quan sdt hoat dong cua ro le va 6m mét

IV. VIET BAO CAO THUC HANH

2. Pac tinh ki thuat cia ro le dién tir.
3. So d6 thuc hanh .

1. Tén bai.

4. Bang ket qua thuc hanh.

Trang thai lam viéc

Cic ti€p diém

Niit an Cuon hit ro le Céc tiép diém
L thuémg déng thuéng ma
An
Nha

5. Nhan xét va két luan.

V. CAU HOI KIEM TRA

1. Hién tugng gi xady ra khi ddu ro le dién dp xoay chiéu vao nguén mot chiéu c6 tri
50 trong duong hoac nguoc lai?

2. Su giong va khic nhau gitra ro le dong dién va ro le dién dp?

3. Su giong va khic nhau giira ro le dién tir va cong tac to?

14



Bai 4 - RO LE NHIET

1. MUC PiCH
- Hiéu cdu tao, nguyén ly 1am viéc va cong dung cla ro le nhiét.

- Biét ddu lap, diéu chinh ro le nhiét.

IL. TOM TAT LY THUYET

Ro le nhiét 1a loai khi cu dién déng, cit tiép diém nhd su co dan vi nhiét ctia cic
thanh kim loai. N6 thuoing dugc diing dé bao vé qua tai cho thiét bi tiéu thu dién.

Cau tao gdom céc bo phén chinh sau:

- Thanh ludng kim gém hai ld kim loai c6 hé s6 dian nd vi nhiét khdc nhau dem gan
chat va ép sit vao nhau.

- Day dot néng (phan tir d6t néng) lam nhiém vu tang cuong nhiét dé cho thanh
ludng kim. Mot s6 ro le nhiét ding phuong phap dét nong truc ti€p trén thanh ludng
kim nén khong cé bo phan nay.

- Co ciu déng ngat (lay tic dong) nhan nang lugng truc L€p tir su co dan cia thanh
ludng kim dé dong, ngat tiép diém. Hau hét ro le nhiét ding trong dién cong nghiép déu
str dung co cau nay dé cdch li vé dién giira tiép diém va thanh ludng kim, con mot s6
loai ro le nhiét dung trong thiét bi gia dung thi khong sir dung co cau nay ma thanh
ludng kim thudng gan truc tié€p véi tiép diém.

Khi sir dung ro le nhiét trong mach dién ta can cha y cac thong s6 Ki thudt sau:

- Dong dién dinh mitc: Day 1a dong dién 16n nhit ma ro le nhiét c6 thé lam viée duoc
trong thai gian lau dai (A)

- Dong tac dong (dong ngit mach) dong dién I6n nhat trudc khi ro le tic dong dé cic
tiép diém chuyén trang thai (tiép diém dang dong sé chuyén sang trang thdi ngit hoac
nguoc lai).

Dé bao vé dong co dién thi dong tic dong dugc diéu chinh nhu sau:

II]L = { i‘l = l'2"'I1I|||

Thong thuong véi dong diéu chinh nhu trén, & nhiét do moi truong 1a 25"C khi dong
qua tai tang 20%. ro le nhiét sé tic dong lam ngat mach sau khoang 20 phiit. Néu nhiét
d6 méi trudng cao hon thi thoi gian tac dong som hon.



[11. NOI DUNG THUC HANH

1. Chuan bi dung cu thiét bi

TT Thiét bi, dung cu | ss luong | Ghichi |
1 | - Role nhiet 10A 01 chige |

2 | - Panel nguén MEPI 01 chiéc ‘

3 - Panel da nang MEP3 01 chiéc

4 | - Day noi, jic cam. 01 bo l

5 | - Dong ho van nang, tuée no vit, kim van nang. 01 bo |

2. So do thue hanh

OLI

220v~ 48V~ VR DTl :D

Hinh 4
3. Cac budc thue hién
Bueoe 1: Tim hi€u cdu tao thuc 1€ va cic thong s6 k¥ thuat cta ro le nhiét:

- Gidi han diéu chinh dong dién. | R 30
- Dong dién dinh mic cua ro le.

Birée 2 : Dau day theo hinh vé.

Biere 3: Kiém tra ki lai mach dién.

Butoe 4: Dong dién, doc gid tri dong dién trén ampe met. Gia thiet day la dong dinh
miic (1) cua phu tai.
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Buecre 5: Diéu chinh ra le nhiét theo cic budc sau:

- Ngat dién

- Chinh dong tac déng cia rd le nhiét I,

- DBong dién

- Chinh bién tros dé dong dién qua tai tang lén. Dong dién nay ta goi la dong qua tai L.

- Quan sit hoat dong cia mach dién .Ghi thoi gian tic dong Ty cua ro le (thoi gian
ké tir khi bi qud tai dén khi ro le nhiét tic dong lam chuong kéu) vao bang.

Bueie 6: Lan luat thay doi dong tic dong cua ro le nhiét I, va dong qud tai I, Lap lai
budc 5, ghi két qua vao bang.

Chit y: Méi ldan thit edch nhaw it nhéat 3 pliie dé nhiét do wén ro le nhiée o lai trang
thai nhiét dé mor tricomg.
IV. VIET BAO CAO THUC HANH

1. Tén bai.

2. Dic tinh ki thuat cua ro le nhiét.

3. So do thue hanh .

4. Bang két qua thuc hanh.

) Lan thu
bai luong
1 2 3 4 5
I\lm !
Ly,
(1%
Tl.!

5. Nhin x¢t va ket ludn.
V. CAU HOI KIEM TRA
I. Néu cong dung cua ro le nhiét.

2. Thoi gian tic dong cia ro le nhiét phu thuoc vao véu 10 nao? Ro le nhiét ¢é bao ve
ngan mach duge khong? Tai sao?

DAL HOC THAI o ) )

TRUNG TAM HOC LIEY



Bai 5 - RO LE PIEU NHIET

I. MUC PICH
- Hi€u c4u tao, nguyén tac lam viéc cua ro le diéu nhiét.
- Biét dau ldp, diéu chinh ro le nhiét do.

Il. TOM TAT LY THUYET

Ra le diéu nhiét (Temperature controller) 12 mot loai khi cu dién thuong diing dé
déng, ngit thiét bi gia nhiét khi nhiét do dat dén mot gid tri ndo dé da duge chinh dinh
trudc. Trong mach dién cong nghiép ro le diéu nhiét thuong duoc ding dé khong ché

nhiét do cua hé thong 10 sdy dién hay bao vé an toan cho thiét bi khi bi qua nhiét...

Theo két ciu cua ro le ngudi ta chia thanh cdc loai sau:

- Ro le diéu nhiét kiéu khi nén (dung nhiéu trong may lanh)

- Ro le diéu nhiét mach dién tir.

Theo phuong thiic hién thi tri s6 nhiét do ngudi ta chia thanh cdc loai sau:

- Ro le diéu nhiét chi thi kim.
- Ra le diéu nhiét chi thi so.

Hién nay ngudi ta ding nhiéu ro le diéu
nhiét dién ur vai li do miuc do lam viéc tin
cdy, do chinh xdc cao. Nguyén tic lam viéc
nhur sau:

bau cam bién duoc dua vao vung cin do
hodc cian khong ché nhiét do. Khi nhiét do
thay doi s& lam cho dién tro cua ddu cam bién
thay d6i, kéo theo sy thay doi dién dp & dau
ra clia bo khuyéch dai va chuyén doi tin hiéu,
Nhur vay tin hiéu nhiét do da bién déi thanh
tin hi¢u dién. Tin hiéu dién s& duoc chuyén
doi thanh tin hi¢u s6 sau d6 dua ra bo phin
hién tl - (thuemg 1a LED 7 thanh).

So do bo i cic cuc clha ro le dicu nhiel
nhur hinh 5-1:
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Khi Iva chon ro le diéu nhiét d€ lap dat ta can chi v cdc thong s6 ki thuat sau:

- Dién dp nguén cung cip

- Dong dién dinh miic

- Dii nhiét do hoat dong

- Phuong thic hién thi nhiét dé (chi thi s6 hay kim)
- Do chinh xéc

[11. NOI DUNG THUC HANH

1. Chuén bi dung cu thiét bi

T Thiét bi, dung cu S6 lugng Ghi chu
1 | - Panel nguén MEP1 01 chiéc
2 - Panel da nang MEP2 01 chiéc
3 | - Day néi, jac cim. 0l bo - B
4 | - Ddng hé van nang, tude na vit, Kim van nang. 01 bo
2. So do thue hanh
N\
@
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A S0/60HZ © .

ooy +
Pau cam bién

nhiét do

Hinh 5-2



3. Cac budge thuc hien

Bieore 1: Tim hiéu ciu tao thuc € va cdc thong so k¥ thuat cia ro le diéu nhict.

Buecre 2 : Dau diy theo hinh 3-2

Buroe 3: Kiém tra ki lai mach dién.

Birie 4: Diéu chinh gid tri nhiét do dat Ty, . Ghi vio bang.

Bureve §: Hoat dong thir theo cice bude sau:

- DBong dién

- D6t néng dau cam bién. doc gid tri nhiét do trén rof le vi quan st hoat dong cua 6m mét.

- Ngit di¢n

Birere 6: Diéu chinh lai Ty, va lap lai buoc 3.

Chit y: Mdi lan thit cach nhaw it nhdr 3 phiit dé' nhiét do trén daw cam bien tré lai
trang thai nhiét do moi tricemg - khong anh lueemg ton két qud do lan sau.

IV. VIET BAO CAO THUC HANH
1. Tén bai.
2. Dac tinh k1 thudt cia ro le diéu nhiét
3. So d6 thuc hanh .
4. Bing két qua thuc hanh.

! . Lin thu |

Trang thai T | {

, I - 2 3 4 | 5 |
r i
Tuu |

T< T |

T>Tu ' | ' :

5. Nhan xét va rit ra két luan
V. CAU HOI KIEM TRA
1. Néu cong dung cua ro le diéu nhiét?

2. Néu dau nham cuc tinh dau cam bién cua ro le di¢u nhiét thi hién tuong gi xay ra?



Bai 6 - MOT SO KHI CU PIEN THUONG GAP KHAC

I. MUC biCH

- Hiéu cdu tao, nguyén Ii hoat dong va cong dung cta mot s6 khi cu dién dong ngat,

bio vé thong dung nhu ciu dao, dp 16 mét, cong tic. nit dn...

- Biét d4u lip, van hanh céc thiét bi trén.
II. TOM TAT LY THUYET

1. Cong tac - Chuyén mach

La loai khi cu dién déng, ngat nhd ngoai luc (co thé bang tay hoac diéu khién qua
mot co ciu nio d6...). Trang thdi cla cong tic sé bi thay doi khi c¢6 ngoai luc tic dong
va gilt nguyén khi bo luc tdc dong. Thong thuong cong tac (chuyén mach) dung dé

déng, ngit mach dién c6 cong suét nho, dién dp thap.
- Theo phuong thitc két ndi mach nguoi ta chia thanh cédc loai sau:
+ Cong tac 1 nga (hinh 61-a)
+ Cong tac 2 nga (hinh 61-b)
+ Cong tic 3 nga (hinh 61-c)

- Theo co ciu tac dong ngudi ta chia thanh céc loai sau:
+ Cong tac an

+ Cong tic gat

+ Cong tic xoay

+ Cong tic kéo day

- Khi lua chon cong téc ta cdn chi y dén 2 thong s¢ ki thuat sau:
+ Dong dién dinh miic

+ Dién dp dinh muc

- Trén so d6 nguyén Ii cong tic (chuyén mach) thuong duce ki hiéu nhu sau:
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Hinh 6-1

2. Niit an

L loai khi cu dién diing dé déng, ngét cic thiét bi dién bing tay. Cic cap tiép diém
trong niit in s& chuyén trang thdi khi ¢6 ngoai luc tic dong con khi bo luc tic dong nit
4n s& tros lai trang théi cii. D6 chinh 1a diém khdc biét co ban giita nit dn va cong tic.

Trong mach dién cong nghiép niit dn thudng ding dé khoi dong, dung. dao chiéu
quay dong co thong qua cong tic o hodc ro le trung gian.

- Theo két cdu ngudi ta chia thanh cdc loai sau:

+ Niit 4n don (1 ting tiép di€m)

+ Nt 4n kép (2 tang tiép diém)

- Theo phuong thitc két néi mach nguoi ta chia thanh céc loai sau:

+ Nt an don thuong ma (6 trang thai hd mach khi chua ¢6 ngoai luc téc dong) - xem
nguyén Iy cdu tao va ki hiéu & hinh 62-a

+ Nt dn don thudng déng(¢ trang thai déng mach khi chua ¢6 ngoai luc tic dong) -
xem nguyén |y cdu tao va ki hiéu & hinh 62-b

+ Niit dn kép s€ 16n tai dong thoi 2 cap tiép diém & trang thdi trén (xem nguyén Iy
cdu tao va ki hi¢u o hinh 62-c).

- Khi lya chon niit &n ia can chd ¥ dén 2 thong s6 ki thuat sau:
+ Dong dién dinh mitc
+ bién dp dinh mic

- Trén so d6 nguyén i ndt dn thudng duge ki hieu nhu sau:

[
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Hinh 6-2

3. Cau chi

L loai khi cu dién dung dé bdo vé thiét bi dién va luéi dién khi bi ngdn mach. Vé
nguyén tic thi day chay (bé phan chinh cta cdu chi) duoc ché tao sao cho kha nang
chiu dong dién ctia né kém hon cdc phin tir khdc trong mach dién ma né6 duge dung dé
bdo vé ngan mach.

Nhu vay néu day chay ché tao bang vit liéu nhu cua day dan thi tiét dién cua day
chay phai bé hon ti€t dién cia day dan hoac doi khi duoc ché tao tir vat liéu cé nhiét do
nong chay thip hon nhiéu so vdi nhiét do néng chay cua day dén.

Néu ciu chi lua chon phit hop thi khi bi ngdn mach, diy chay cua cdu chi s bi dit
trude khi cic phén tir trong mach bi pha hong.

Hién nay xuat hién mot loai cau chi cé thé bio vé qud tai cho thist bi dé la cau chi
nhiét do. Vi loai nay khi thiét bi sir dung bi qua tai- nhiét do tang lén qud giéi han cho
phép thi dién trd cua cdu chi nay tang rit cao va coi nhu da ngat ma- 1 bao vé cho thiét
bi. Cic thiét bi gia dung nhu mdy bién dp, quat dién, mdy xay sinh 16, n6i com dién
thuong diing loai cau chi nay.

Trong cong nghiép, hién nay ngudi ta dung phé bién loai cdu chi 6ng duge dat trong
gid dd bing nhua. Gid dd nay c6 thé dugc gd 1ap trén thanh cai (thanh ray) rat thuan tién.

Khi str dung cau chi can chi y cac thong s6 ki thuat sau:

- Dong dién dinh mirc (A)

- Dién dp dinh muc (V)

Trén so do6 nguyén li cau chi thong thuong duge ki hiéu nhu hinh 6-3a va ciu chi roi
trong mach 3 pha hinh 6-3b.
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a) b)
Hinh 6-3

4. Cau dao ha ap

La loai khi cu dién dung dé d6ng, ngat mach dién bang tay vdi tan s6 dong cat thap.
B6 phan chinh cta cau dao gom:

- D€ cich dién

- Ludi dao chinh

- Tiép xc tinh (ngam)

- Ludi dao phu

- Lo xo bt nhanh

Theo két ciu ngudi ta chia ra cdc loai sau:

- Cau dao | cuc

- Cau dao 2 cuc

- Cau dao 3 cuc

- Cau dao 4 cuc

Theo vat li¢u dé cich dién ngudi ta chia ra cic loai sau:

- Ciu dao dé s

- Ciu dao d¢ nhua ba-keé-lit...

Theo cong dung nguoi ta chia ra 2 loai sau:

- Cau dao dong cit thong thuong diing ding cat phu tai cong sudt nho
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- Ciu dao cich ly (déng cit dong khong tdi cho cdc phu tai cong sudt trung binh va l6n)

Khi sir dung cdu dao can chi y cic thong s6 k1 thudt sau:

- Dong dién dinh mic (A)

- 86 cuc

- Dién dp dinh mic (V)

5. Ap to mat(cau dao tu dong)

La loai khi cu dién ding dé déng, ngit dién bing tay ¢6 thé tr dong ngiat mach dién
khi ¢6 su ¢6 qud tai hodc ngin mach. Tuy theo chifc ning cu thé ma dp t6 mit ¢6 thé c6
day di hodc mot s6 bo phin chinh sau:

- Hé thong tiép diém

- Co ciu tic dong (ngat mach) nhiét: Co cdu nay lam nhiém vu ngit mach khi qud tai,
hoat dong dura trén sur co dian vi nhiét cia thanh ludng kim - tuong tu nhu ro le nhiét.

- Co cdu tac dong dién ti: Co cdu nay gom mot nam cham dién (cuon day va 16i
thép) lam nhiém vu ngit mach khi ¢6 hién tuong ngan mach - hoat dong tuong tu ro le
dién tir. Vé nguyén tic, khi ¢6 hién tuong ngan mach thi co ciu tic dong dién tir s& tic
dong trudc, vi vay néu mot dp 16 mat duge trang bi ca 2 co cdu trén thi dong dién tic
dong tire thoi phai ¢é gia tri 16n hon nhiéu dong dién tic dong cham.

- B0 phin dip ho quang

Theo co cdu tdc dong (tu ngit) ngudi ta chia ra 3 loai sau:

- Ap 16 mit nhiét - loai tic dong khong tic thoi (tic dong cham)

- Ap 16 mit dién tir - loai tic dong tic thoi (tic dong nhanh)

- Ap 16 mit dién tir - nhiét

Theo két cau nguoi ta chia ra loai sau:

- Ap 16 mit 1 cuc

- Ap 16 mit 2 cuc

- Ap 16 mit 3 cuc

Theo dién dp su dung nguoi ta chia ra cdc loai sau:

- Ap t6 mit mot pha (co | hoidc 2 cuc)

- Ap to mit 3 pha (c6 ba cuc)

Theo cong dung nguai ta chia ra cic loai sau:

- Ap 16 mit dong cuc dai

- Ap 16 mit dong cuc ticu

- Ap t6 mdt dién dp thip
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- Ap 16 mdt chéng giat
- Ap t6 mit da nang...
Khi sir dung dp t6 mdr can chi y cdc thong 6 ki thudt sau:

- Dong dién cat tidc thivi (véi dp 10 mit bio vé

kiéu dién tir) A M
- Dong dién bio vé c6 thai gian (v6i 4p 16 mat © ] ©
bao vé ki€u nhiét) ® /T
- Dong dién dinh mifc (A) C |
- Dién dp dinh mifc (V) @ M5
Trén so dé nguyén li mach dién cong nghiép dp
16 mat ba pha thuong duogc ki hiéu nhu hinh 6-3. Hinh 6-3
6. Ru le toc do

Day 1a loai khi cu dién dung dé déng, ngiat mach dién khi toc do dong co dat dén
mot tri s6 nao d6. N6 duge dung phé bién trong cic mach him nguge cia cdc may cit
got kim loai.

- So luge cdu tao:

Gém cdc bo phan chinh sau:

Phin cdm la nam cham vinh ctru (2). Nam cham nay duge gin déng truc véi truc
quay (1) clia dong co hodc mot truc quay nao dé nhin chuyén dong tir dong co.

Phin ting (3) gom cic 14 thép ki thuat dién ghép lai v6i nhau thanh hinh tru réng,
trén d6 c6 dat cic thanh din ngdn mach tuong ty nhu ro to 16ng séc clia quat tran. Phin
ng duoc gan v6i mot tay gat bang nhua (4) va ¢6 thé quay tu do.

Khi phan tng quay kéo theo tay gat tic dong vao la thép dan hoi dé déng hay md cic
tiép diém tuy theo chiéu quay cua phiin tng.

- Nguyén Iy hoat dong:

Khi r6 to chua quay thi thanh thép dan héi c¢6 xu huéng lam cho tiép diém PK, va
PK;déng lai (thanh dan hoi bi uén cong).

Khi tryc (1) quay (gia st theo chiéu n, nhur hinh 6-4) lam cho tir truong @ cua phan
cam (2) ciing quay theo chiéu n,. Coi ® ding yén thi cdc thanh din duoc coi nhu
chuyeén dong nguoc lai. Xét 2 thanh dan nam doi dién va tring phuong véi @ tai thoi
diém dang xét, ta c6 véc 10 van toc twong doi V,, nhu hinh 6-2.

Hai thanh dan nay chuyén dong tuong déi vdi tir trutmg ®. theo dinh luat cam tng
dién tir, trong thanh din s€ xuat hién mot sirc dién dong cam ng E ndo dé (xdc dinh
theo quy tac ban tay phai). Vi cic thanh din ngan mach nén trong thanh din s¢ ¢6 dong
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dién do E tao ra. Dong dién ndy cing chiéu véi E va duge xdc dinh nhu hinh 6-2 (ddu
"+" chi dong dién di tir ngoai vio). Thanh din mang dong dién, lai chiu tic dung cta tir
truemg @ nén né chiu luc téc dung F. Chiéu cia F duge xdc dinh theo quy tic bin

lay trai.

Ta nhan thay luc F niy ¢6 xu hudng 1am cho phén (g quay theo chiéu ciing chiéu
vdin,.

Phin ting quay s& kéo theo tay gat bing nhua (4) téc dong vao thanh dan héi lim cho
PK, md. PK, déng lai. PK,va PK, van giit nguyén trang thai nhu khi ro to dimg yén.

Hay phan tich triemg hop truc
(1) quay theo ngioe lai va can clui
¥ hoat déng ciia role t6c do cimg

sir thay doi trang thdi ciia cde tiép 2
diém dé ta nghién ci vé cde / 3
mach ham ngicoe ding role 16c do

4

sau nay.

Xem so dé nguyén Ii ciu tao
hinh 6-4.

Hinh 6-4



Phan 2

CAC KI THUAT CO BAN KIEM TRA, PAU NOI
PONG CO PIEN XOAY CHIEU BA PHA

Bai 7 - THAO LAP, BAO DUONG PONG CO
XOAY CHIEU BA PHA

1. MUC DICH
- Hiéu nguyén 1y, cdu tao cia dong co xoay chi¢u ba pha

- Biét théo lap, kiém tra va bao dudng dong co xoay chi¢u ba pha
[I. TOM TAT LY THUYET

1. So luge cau tao

Dong co ba pha la loai mdy dién bién doi dién ning ba pha thanh co nang, né hoat
dong dua trén nguyén tic cla hién tuong cam tng dién tir. Ciu tao cua dong co gém cic
bo phan chinh sau:

- Phdn tinh (Stato): Gém cdc 14 thép dién k¥ thudt cit bo phan hinh tron o giira dap
rinh kiéu hudng tam sau d6 ghép lai v6i nhau tao thanh cdc ranh dé dat day quan stato.

- Day qudn stato: Gom ba cudn day giong hét nhau vé s6 vong day, tiét dién day. vat
liéu ché tao day nhung dugc dat léch nhau 120 do dat  trén cdc ranh cua stato. Ba cuén
day nay dugc cdch dién hoin toan véi nhau va cich dién hoan toin vai 16i thép stato.

Ciéc cudn day nay thuong duge ki hiéu la:

+ Cudn day AX tuong tng voi pha A

+ Cudn day BY tuong ing vdi pha B

+ Cuén day CZ wrong tng vai pha C

Theo quy luat léng day cdc dau day ra c6 trat wr dau ddu, dau cuéi. Thuong ki hiéu
cdc dau dau la AB,C con cdc dau cudi la X.Y.Z. Cic cudn day stato c6 thé duoc diu
thinh hinh sao hoac tam gidc twy theo dién dp nguén.

- Phdn quay (Roto): gom cdc 1d thép dién k¥ thuat ghép lai véi nhau thanh hinh tru
tron, trén d6 ¢6 x¢é ranh dat cic thanh din bang nhom. Phan ddu cic thanh nhom duge
noi ngan mach véi nhau vi vay né con ¢6 tén la ro to ngan mach.
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Trong qua trinh lam viéc cing véi su tic dong clia moi trudng lam cho mot so thong
5O ki thudt bi thay doi. néu cif van hanh tiép tuc thi ¢6 thé dan dén hu hong. khong dam
bio an toin. Vi vay sau nhitng khodng thisi gian nhit dinh ta phai tién hinh kiem tra,
bio duding dong co dién.

B¢ mot dong co xoay chiéu ba pha hoat dong 16t cin c6 cdce thong s6 Ki thuat thoa
min cic yéu cau 16i thiéu sau:

+ Dicn tras cudn day ba pha phai giong nhau.

+ O dién dp thir khong nho hon 1.5 lén dién dp ngudn thi dién trds cich dién cudn day
pha véi vo va dién trg cich dién gitta cdc cuon dav pha vai nhau khong nho hon
0.5MQ.

+ Truc dong co khong bi ket.
[11. NOI DUNG THUC HANH

1. Chuin bi dung cu thiét bi

T Thiét bi, dung cu So luong Gihi cha
i L] - Panel nguon MEPI 01 chiéc
2 - Day noi, jac cam. 01 bo
3 - Pong co ba pha 01 chice
- bong ho van nang 01 chiec
4 - Mé gommet 01 chiéc .
- Tude no vit, Kim van nang 01 bo

2. So do thue hanh

a) h) ¢)
Hinh 7-1
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3. Cac bude thuce hién
A. Kiém tra phan dién
Buoc 1: Thao cau noi day trén bot dau day
Bucire 2: Do dién trés timg cudn diy pha. Ghi két qua vao bang.
Bice 3: Kiém tra do cdch dién gilra cdc cudn day pha vdi vo theo cic budc sau:
*Kiém tra pha A

- Diing mé gom mét néi nhu hinh v& (mot dau que do néi vdi A hoac X, dau con lai

ndi vao vo dong co; 1ot nhat la noi vao vit uép dat cua dong co)

- Quay tay quay clia mé gom mét vai toc do tir thap dén cao cho tdi khi toc do 6n

dinh khoang (40 + 60) vong/phit. Giit nguyén toc do. doc gid tri trén mé gom mét. Ghi
két qua vao bang

Chit y: Néu sie dung mé gom mét dién ne ta khéng can quay.
Lap lai bude 3 vai pha Bva C.

Butied: Kiém tra cich dién gilta cdc cuon day pha:

*Kiém tra do cdch dién giita pha A va pha B.

- Diing mé gom mét noi nhu hinh vé

- Quay tay quay ctua mé gom mét véi 16c do tir thap dén cao cho t6i khi téc do on

dinh khodng 40.460 vong/phit. Gilt nguyén toc do. doc gid tri trén mégom mét. Ghi kel
qua vao bang

Lap lai budc 4 ta do do cich dién gira pha A véi C vi pha B véi C
B. Thdo lap, kiém tra phan co
Buoe 5: Thio cac phu kién theo thi wr sau:
- Thio 16ng bao hiem
- Thdo cinh quat
- Thdo puli (¢6 the thdo sau)
- Théo vit bt vao nap m& nap trude. phia ¢d puli (ca phia canh quat)
- Thio bu long lién két gifra nap vdi than dong co
- Péng nhe vao truc dong co dé lay ro to ra
Kiém tra vong bi, tra md.

Tham khao hinh 7-2a, b.c.d.e. f



Budc 6: Liap dong co.

Hinh 7-2

Buoe 7: Dau X véi Y voi Z, dau A,B,C vao ngudn
Birge 8: Déng dién do dong dién chay qua dong co.

IV. VIET BAO CAO THUC HANH

Cudn day | Céch vai vo CACh dién o Cé?h di_én s CdCh di_(fn i Noi tré
cuon day AX cuon day BY cudn day CZ :
AX
BY
CcZ

V. CAU HOI KIEM TRA

1. Y nghia ctia viéc kiém tra cach dién cuon day dong co véi vo, gilta cdc cuon day

vGi nhau?

2. Khi dién trd cich dién cia dong co khong dat 0.5 MQ. hién tuong gi ¢6 thé xay ra?
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Bai 8 - XAC PINH CUC TINH CAC PAU DAY
PONG CO XOAY CHIEU BA PHA

[. MUC BICH

- Hiéu duoe ban chat va phuong phdp xdc dinh cuc tinh cuon day dong co xoay chiéu
ba pha

- Bi¢t xdc dinh cuc tinh cic cuon day cua dong co xoay chiéu ba pha khi bi mat dau.
I TOM TAT LY THUYET

Nhu ta di biét bo day quin stato dong co xoay chi¢u ba pha gom ba cuon day giong

nhau va duoc dat léch nhau 120 do dién trén cdc rinh cia stato.

Cic cuon diay nay thuong duoce ki hiéu L

- Cuon day AX tuong tng vai pha A

- Cuon day BY tuong tng voi pha B

- Cuon diay BC trong tng vai pha C

Theo quy luat long day, cde dau day ra co trat tr dau dau, diu cuoi (hay con goi la
cuc tinh). Thuong ki hicu cic dau dau 1d A, B, C con cic diu cudi 1a X.Y. Z. Bong co
chi ¢6 the hoat dong binh thudng khi cuc tinh cic diu day duge xéc dinh diing. Nhung
trong thuc 1€ ta gap mot s6 dong co bi mat ky hiéu cue tinh & cic dau day nhu da quy
udic. Do do ta phai xdc dinh lai.
Viéc xic dinh ¢6 the ding nguon mot chiéu hoiic nguon xoay chiéu dua trén nguvén
11 saw :

o) Diing nguin xoay chiéu

Gia sir mot dong co ba pha ¢6 by cuon day did duoce xice dinh cuc tinh, Ta <& bién
dong co thinh mot may bién dp cam dng nhu hinh 8-la vi 8-1b.

A B
: SN =3
L Vi
/] \ , / Y =
e |11 =BT B
/
Lo (
B £ <
S '
a) h)
Hinh 8-1



- Xét truong hop (a) cudn so cap duge tao bai hai cuon diy pha nd6i ti€p cling chié‘u
(cudi cudn no néi ddu cudn kia). Khi cho dong dién xoay chiéu chay qua cudn so cép
thi trén cuén AX va BY nhan duoc 2 tir théng tuong tng 1a @, va @, (chiéu tir thong
xdc dinh nh& quy tac van nit chai).

Ta nhén thdy 2 tir thong nay bién thién, ciing méc vong qua cudn thit cdp CZ, chiing
lai ciing chiéu nén tir théng téng “méc” qua cuén thit cap lén nhat. Theo luat cam (ng
dién tir trong cuén thit cdp s& xudt hién mot siic dién dong cam tmg . Ta c6 thé kiém tra
stic dién dong cam tng nay bing von mét hay bong dén mac nhu hinh 8-1.

Tuong tu, xét trudng hop hinh 8-1b: Do 2 cu6n day pha ddu nguge chiéu nén tir
théng moc vong qua cudn thit cip CZ bi triét tiéu. Trong cuén thir cip khong c6 sitc
dién dong cam ng, dén sé khong sdng va von mét khong hién thi.

Qua phan tich trén ta c6 thé tim duge cich xdc dinh cuc tinh clia dong co bing
nguén xoay chiéu, nhung cé moét s6 luu ¥ sau:

- Nguoén xoay chiéu dua vao thir chi nén 14y tir (20% - 50%)U,,, cudn day. Néu dong
co cong sudt 16n cang 16n thi gid tri nay ldy cang nho.

- Vi mot s6 dong co cong sudt nho (S6 vong cudn day nhiéu, tiét dién day nho - tro
khdng cuén day 16n ), cong suat béng dén I6n (dién trd bong dén nho) nén béng den ¢
thé khong sdng do phan 16n dién dp cam img sut trén cuon day. Truong hop nay ta phai
ding von mét thay thé dén .

- Thi gian thir phai tién hanh nhanh chéng dé khoi anh hudng dén cuon day do bi
phét néng

- Vé mat Ii thuyét thi dién ap cam ung U_, = EUnguén (do s6 vong cudn so gip doi

cudn thit ). Nhung thuc € U, < %Unmn do céc cudn day stato trong thuc t€ khong dat

"tich roi" nhu hinh v& da mé phong & trén, nén tir thong &, va @, khong hoin toin
"chui hét" qua cudn thit cdp CZ tic 1a @, < @, + &,. Do dé ta nén chon
1
Udrndérl <= Ungnﬁn

2

b) Ding nguon mot chiéu (xem hinh 8-2)

Hirh 8-2
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Néu K dang & trang thii déng, chiéu tir thong @, do pha A sinh duogc xdc dinh nhu
hinh 8-2. Néu ta dot ngot chuyén K sang trang thdi ngat s lam cho tir thong ®a qua
cudn BY giam.

Theo dinh luat cam dién tir thi trong cudn BY s¢ sinh ra sic dién dong E_,. Do 1
thong @, dang giam, nén tir thong @, ciia dong dién do E, sinh ra phai cing chiéu véi
®, (dé chong lai su giam). Vay chiéu cua E , 0 trang th'i K chuyén tir dong — ngit
dugc xdc dinh nhu hinh 8-2

Két lugn: Néu K chuyén ur trang thai déng — ngdt ma dién dp cam tmg c6 gid tri
ditemg (kim von mét quay theo chiéu duong ciia thang chia) thi dau néi vai citc (+) ciia
von mét cé cling cuc tinh vai ddu day néi vao cuc (+) ctia nguon mot chiéu.

Luu y:

Phuong phip nay duge dp dung cho ca phuong phép xdc dinh cuc tinh cuén day may

bién dp mot pha hoac ba pha.

Vi sifc dién dong cam ung rit nho nén dong ho thir phai sir dung loai mili von mét DC.
I11. NOI DUNG THUC HANH

1. Chuan bi dung cu thiét bi

TT Thiét bi, dung cu S6 luong Ghi chu
1 - Panel ngu6n MEPI 01 chiéc
2 - Day néi. jac cam. 01 bo
3 - Dong coba pha . 01 chiéc _ b
- Pong hé van nang 01 chiec
4 - Tube no vit, kKim van nang. 01 chiec
| otbe

2. So do thue hanh

B C ; +*K. A B €

A A B C
xg) (y2Z X(Yr | CZ - ygz
a) b) )

Hinh 8-3
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3. Cac budc thue hién

A.Xde dinh eiee tinh bing nguén xoay chiéu

Bicie 1: Xic dinh 2 ddu day cla ting cudn day pha cta dong co bang 6m mét.

Birdie 2: Chon mot pha bat ki lim pha A. Trong pha A ta lai chon mot dau day bat ki
lam ddu didu (diau A), ddu con lai s€ la dau cudi (diu X)

Birde 3: Ddu noi tiép pha A v6i mot trong 2 pha con lai (gia sir d6 la pha B), pha thit
ba ddu vai dén hoiac von mét. Xem hinh 8-3a hoac hinh 8-3b

Biroe4 : Dong dién, quan sat hoat dong cta von mét. Néu :

- Kim von mét nhich 1én thi ddu néi véi X 1a ddu diu cia pha B (ddu B), dau con lai
cua pha B la diau Y -Hinh 8-3a

- Kim vén mét ding yén thi ddu néi véi X 1a dau cuéi cua pha B (dau Y), dau con lai
cua pha B la diu diu (ddu B)- Hinh 8-3b

Birée 5: Déi vi tri clia pha C cho pha B, lap lai cdc bude 3,4 dé tim dau C va Z

Birie 6: Hoat dong thir theo cac budc sau:

- Noi cdc cudn diay dong co theo hinh sao hodc tam gidc tuy theo ki hiéu ghi trén
nhan dong co

- Déng dién nguén

- Quan sit dong dién khong tai cdc pha I, I, I, Ghi két qua vao bang

Pai thit tr diau day mot pha bat ki (déi ddu diu cho ddu cudi). Lap lai budc 6

B. Xdc dinh ciee tinh bang nguén mor chién

C6 thé xdc dinh cuc tinh nguén mot chiéu nhu so dé hinh 8-3c

[V VIET BAO CAO THUC HANH

; ” Dong khong tai ]
Cuon day Cach noi Két luian
I, I, I,
= Theo so do )
AX,BY.CZ hinh (a)
Theo so dé
AX.BY.ZC hinh (b)

V. CAU HOI KIEM TRA

I. Y nghia cua viéc xdc dinh cuc tinh dong co ?

2. Phuong phép xdc dinh cuc tinh & trén dua trén nguyén Ii nao ?

3. Trong trudmg hop khong c6 6m mét, chi ¢6 dén thir va cic phu kién khic, ta ¢6 thé xdc
tinh duoc cuc tinh cta dong co khong? Néu duoc, hay trinh bay phuong phap xic dinh.
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Bai 9 - DPAU DAY PONG CO XOAY CHIEU BA PHA
RO TO LONG SOC

I. MUC DICH
- Hiéu duoc cac thong so trén nhdn dong co dién.
- Hiéu dugc tinh trang hoat déng cia dong co ba pha khi bi mat pha.
- Biét dau cic cudn day cia dong co hinh tam giac hodc hinh sao.
IL. TOM TAT LY THUYET
Trén nhan dong co thuong ghi cdc ki hiéu nhu sau:
a) Céc ki hiéu trén nhan dong co
A/Y - UyUy [V]- 11, [A]
Ki hi¢u trén cé nghia la:
Khi dién dp day ctia ludi dién ba pha co gid tri la U, thi cdc cudn day cla dong co cin
phai dugc dau hinh tam gidc (hinh 9-1b), dong dién day tuong tng khi dau tam gidc la:
luayz I, [A]
Nguoc lai khi dién dp day cla ludi dién ba pha la ¢6 gid tri 1a U, thicdc cuon day dong
co cén phai duge ddu hinh sao (hinh 9-1a), dong dién day tuong tng khi dau sao la:
Liy=1y[A]

Iday =ly lday =1,

a) b)
Hinh 9-1

Nhén xét :

Qua so do trén ta nhan thay :
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- Dién dp pha dinh mifc ctia dong co (dién dp dinh mic cua cudn day pha) c6 gid tri
la Uy, Dong dién pha dinh mic cia dong co cé gia tri la Iy

- Bal luan trong trudng hop nao thi dién dp dat trén mot cuon day pha ciing phai
bing dién 4p dinh mirc (U,), dong dién tuong iing chay qua cudn day la dong dién pha
dinh muic (I,).

Ta luon c6 ti s6 Uy/Uy = 1A3 va1y/ly =3

Ta cin chi y diéu nay khi muén diu déng co 3 pha chay ludi dién mot pha

b) Cdc ki hiéu khdae

Ngoai cic ki hiéu chinh nhu trén, trén nhin dong co con cé mot so cdc ki hiéu khac nhu:

P,: Cong suit trén truc dong co (cong suit co)

A : Hiéu sudt cia dong co

COSegp: He s6 cong suat

n: Toc do quay cua truc dong co ...

[11. NOI DUNG THUC HANH

1. Chuin bi dung cu thiét bi

TF Thiét bi, dung cu S6 luong Ghi chi
1 - Panel nguon MEPI 01 chiéc
2 - Day néi, jac cam. _ 01 bo
3 - Bong co ba pha A/Y - 220v/380v 01 chiéc
4 - Poéng co ba pha A/Y - 380v/660v 01 chiéc
5 - Dong hé van nang, tude no vit, kim van nang. 01 bé

2. So do thue hién

e
ey e T
“ -
b
p
by
et
=

2L | x(
| W By C et A WL O C
B ‘ B 3
7 / _ N
Hinh 9-2
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3. Cac budc thuc hién

Bt 1: Pau mach dién theo so dé hinh 9-1 (chi y cdc cuon day duoc diu hinh sao)
Bueoe 2: Kiém tra ki lai mach

Bucrc 3: Hoat dong thir lén 1 theo trinh tu cac budc sau:

- Quay nhe xem truc dong co ¢6 bi ket khong

- Déng dién nguon

- Quan sét chiéu quay ctia dong co va chi so trén ampe mét, von mét Khi dong co
khai dong va khi t6c do dong co on dinh

- Ghi két qua vao bang

Bicoe 4 : Hoat dong thir lan 2 theo trinh tr cic budc sau:
- Ngat dién

- Ddo thi tr 2 trong 3 day pha viao dong co .

- Dong dién ngudn

- Quan sit chiéu quay cua dong co va chi so trén ampe mét, von mét khi dong co
khoi dong va khi toc do dong co 6n dinh

Ghi két qua vao bang
Lap lai cic bude 1, 2, 3, 4 véi so do hinh 9-2

IV. VIET BAO CAO THUC HANH

Ma hiéu dong co L Ikt U | p— Sodédau |
|
AJY - 220V/380V [ 380V
|
| k) |
AIY - 380V/660V | | l‘ cx

V. CAU HOI KIEM TRA
1. Y nghia cdc thong so trén nhin dong co xoay chiéu ba pha

2. Ching minh rang ].\hl d‘.’" 2 trong 3 day pha vao dong co xoay chiéu 3 pha thi tr
truong cuon day stato doi chieu.

3. Mot dong co xoay chiéu ba pha ¢é nhin hi¢u sau:
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- Hay tinh cong suat co va cong suat dién cua dong co trén

- Hay dau dong co trén vao ludi dién 220v/380v, 380v/660v

PGNG CO DI BO BA PHA

ATY :220/380[V] - 10 /5,8 [A]

P:

KW f: 50Hz

COSp =085 mn=86%

n: 2880 vong/phiit

- DPong co c6 thé hoat dong & ludi dien xoay chiéu ba pha 127v/220v duge khong?

Tai sao?
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Bai 10 - PAU DAY PONG CO XOAY CHIEU BA PHA
RO TO LONG SOC 2 TOC PO

I. MUC BICH
- Hiéu nguyén 1y lam viéc cia dong co xoay chiéu ba pha 2 toc do.
- Biét dau dong co hoat dong o cic toc do khic nhau.

Il. TOM TAT LY THUYET

Dong co xoay chiéu 3 pha ro to long soc 2 toc do ¢d cdu tao co ban giong dong cao ba
pha mot toc do thong thudng, chi khic phan day quén stato. Bang cich thay doi cach
dau néi cac cuodn day stato ma ta c6 s6 cuc khac nhau, tir dé sé dat duge cac toc do khac
nhau, theo cong thic: ’

Trong do:
60f n: Toc do ro to
n=(l-s) — (vong /phit). o
P f: Tan s6 ludi dién

p: S6 doi cuc cia dong co
s: Hé so truot

Théng thuong moéi cudn day pha s& duoce chia thanh hai phan tr giéng nhau vé so
vong va tiét dién day quan, chi khdc vi tri dat day quin. Nguyén 1y thay doi so cuc cia
dong co nhu so do sau :

|
| | |+ 2 3 4t
T = [ — 1
'
4C 2C X 1Cy 20 X
So cuc: 2P =4 S0 eyer IPp=2

al h)
Hinh 10-1
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Nhin vao so d6 ta nhan thdy:

- Néu hai phén tir ddu néi tiép ta c6 so cuc 2P =4

- Néu hai phin tir ddu song song ta ¢6 50 cuc 2P =2

Theo nguyén 1y trén thi ta s& c6 hai dang thay déi toc d6 dong co do la:

- P6i noi cudn day tir kiéu dau sao néi ti€p (Y) sang kiéu ddu sao song song (YY).
Viet tat la (Y/YY).

- D6i noi cuon day tir kiéu ddu tam gidc noi tiép (A) sang kiéu ddu sao song song
(YY). Viét tit la (A/YY)

Khi ddu noi dong co 2 toc do, ta can cha y:

- Méi cip 2 phan tir cia mot pha (vi du nhu cap 4C,-2C, va 2C,-X ctia pha A) da
duge dat & mot vi tri nhat dinh trén rdnh stato dé hinh thanh cuc tir va tao thanh tir
trudng quay khi ¢6 dong xoay chi¢u ba pha di va cuén day sato. Trong bat cir cich dau
nao thi dong dién cua 2 phan tir trong cing mot cuon day pha ciing phai cung pha véi
nhau, vi vay khong thé ghép tuy ¥ 2 phan tir bit ki trong bo day quén stato dé tao thanh
mot pha duge. Viée nham lan nay xay ra s€ lam cho dong co qua nong, co tiéng gam gir
khi hoat dong & mot toc do nao do.

- Kiéu ddu (Y/YY) thi dién dp trén méi phén tir day quan sé giam di 2 lan khi chuyén
Llr sao song song sang sao noi ti€p. Nhu vay theo tinh todn ly thuyét thi cong suat dién
tiéu thu Pl sé giam di bon lan. Puong nhién cong sudt dong cd va mé men mo may
ciing bi giam ddng k€.

111 . NOI DUNG THUC HANH

1. Chuan bi dung cu thiét bi

T Thiet bi, dung cu So luong Ghi chu
I | Pancl nguén MEPI - | 0l chiéc

2 | Pong co ba pha hai toc do (A/YY) 01 chiéc

3 | Bong co ba pha hai téc do (Y/YY) | 01 chiec

4 Day noi, rac cam. [ 0Ibo

5 | Béng ho van nang, tuée no vit, kKim van niang | 01 bo
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2. Su do thuce hién

# 3 T
|
4C 2 -
4C 4C2 l 4C2 4C;
2 2C) 2C2 % 20 2C> 2Ca
X Y X % Z
a) b)

c)

Hinh 10-2
3. Cac budgce thure hién
Butiie 1: Tim hiéu cdc thong s6 i thuat trén nhin dong co
Biroe 2: Diu dong co theo so do mach dién hinh (10-24)
Bic 3: Do dién tro ting cap hai trong ba pha Ry s, Ryepaeae Ry g
Ghi két qua vao bang

Biroe 4: Kiém tra ki lai mach dién
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Bure 5: Hoat dong thir theo cac bude sau:

- Quay nhe xem truc dong co co bi ket khong

- DBéng dién nguén

- Quan st hoat déng ctia dong co, doc cdc gid tri dong dién, dién dp trén am pe mét,
va von mét.

- Dung dong ho téc do do toc do trén truc dong co. Ghi két qua vao bang.

- Ngat dién nguon. .

Lap lai cdc bude trén véi so do hinh 10-2b, 10-2¢, 10-2d.
IV. VIET BAO CAO THUC HANH

I. Tén bai.

2. Pac tinh ki thuét cua dong co dién.

3. So d6 thuc hanh.

4. Bang két qua do.

Két qua do
So dé thuc hién R4CI-4C2 Id U4C1-2C1 Toc do )
; - Ghi chd
(€2) (A) (V) (vong/p)
Hinh 10-2a
Hinh 10-2b
Hinh 10-2¢c
Hinh 10-2d

5. Nhan xét va két luan.
V. CAU HOI KIEM TRA

1. Vi méi dong co dién hdy xdc dinh dién tro trén mot phin tr day quén dua vio két
qua do & trén?

2. Nguyén 1y thay déi s6 cuc cha cudn day stato dong co ba pha ro to long séc véi ti
Ié thay dai s6 cuc [a4/2.

M rong cho trudng hop ti 1é thay doi s cuc la 8/4.

3. C6 thé dau dong co hai toc do kiéu A/YY nhu so hinh 10-3a va 10-3b duoc
khong? Tai sao?
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Bai 11- PAU PONG CO PIEN XOAY CHIEU BA PHA
CHAY LUGI PIEN MOT PHA

I. MUC BICH

- Hiéu dugc cic so d6 diu day dong co ba pha chay luéi dién mot pha

- Biét tinh chon tri s6 tu dién phi hop timg so do dau day.

- Diu duge dong co xoay chiéu ba pha chay luéi dién mot pha.
Il TOM TAT LY THUYET

Dong co dién xoay chiéu ba pha c6 thé lam viéc & ludi dien mot pha nhu mot dong
co mot pha ¢6 phian tir md mdy hodc dong co mot pha chay tu dién. Khi dung tu dién
md& mdy thi dong co ¢ thé dat dén 80% cong suil dinh mic. Tuy nhién. ngudi ta
thuong dp dung vdi dong co ba pha cong sudt nho dudi 2 KW, Khi dé méi dong ce cin
phai chon so do ddu day va tri s6 tu dién phu hop.

Nguyén tic chuyén cdc cuén day ba pha sang hoat dong & luéi dién mot pha:

- Dién dp dinh miic trén cudn diy khong doi

- Phai dat 1 hay 2 cudn day pha thanh cuon lam viéc, cudn con lai thanh cudn
khoi dong

- Tri s6 tu dugc chon sao cho goc léch pha giita dong dién qua cudn lam viéc va dong
dién qua cudn khai dong dat xdp xi 90"

- Theo nguyén tac trén, tuy theo dién dp nguon va dién dp dinh mic cla cic cuon

day pha ma ta c6 thé chon | trong 4 5o dé sau:

a) b) c) d)
Hinh 11-1



So dé hinh 11-1a va 11-1c dp dung cho trudng hop dién dp lugi U, bang dién dp pha

dong co
So dé hinh 11-1b va 11-1d ap dung cho trudng hop dién dp U, bing dién dp day

dong co.

Vi du: Gia sir ta c6 dong co ba pha ¢6 ma hiéu: A/Y - 220/380 [V]

Néu dién dp nguon dé cam dong co (sau khi ddu thanh dong co | pha) la 220V~ thi
ta ¢ thé chon so do 11-1a hodc 11-lc.

Néu dién dp nguon dé cam dong co (sau Khi ddu thanh dong co 1 pha) la 380V~ thi
ta ¢6 thé chon so dé 11-1b hoac 11-1d.

Tri s6 tu dién dugc chon nhu sau:

33 ~ - II.M.Irn
bién dung tu lam viéc: C = K=——

L
Trong do:
1..,, Dong dién pha dinh mic cta dong co (la tri $6 nho trén nhan déng co);
U,: Dién dp nguon mot pha ma dong co sé hoat dong khi dau thanh 1 pha.
K: Hé 56 tinh todn, phu thudc tirng so dé dau day. Cu thé:
So d6 hinh 11-1a: K= 4800
So dé hinh 11-1b: K= 2800
So dé hinh 11-1c: K= 1600
So do hinh 11-1d: K= 2740
- Dién dp tu dién lam viéc U >1.5 U,.
- Tri s6 tu khai dong chon theo tu lam viéc. Thong thuong tri s6 tu khai dong.
Ckp= (2-10).C,y

- Dién dp tu khoi dong chon twrong duong vai dién dp tu lam viéc
111. NOI DUNG THUC HANH

1. Chuan bi dung cu thiét bi

TT Thiét bi. dung cu Sé lugng Ghi chu
1 - Panel nguén MEPI 01 chiéc

2 - Day néi. ric cim. 01 bo

3 - Dong co ba pha loai A/Y -220/380 [V] 01 chiéc




T Thiét bi, dung cu So luong Ghi chi
4 Pong co ba pha loai A/Y -380/660 [V] 01 chiéc
5 | Tudién phi hop 01 bo
Dong ho van nang . 01 chiec
6 Mé gommét 01 chiéc |
Tudce no vit, kim van nang. 01 bd

2. So do thuc hanh
a) So do nguyén li hinh 11
b) So do ddu day

Cic so do ddu day hinh 11-2a, 11-2b, 11-2¢, 11-2d tuong g vdi so d6 nguyén li
hinh 11-1a, 11-1b, 11-1c, 11-1d.

/
J

Chu Civ Ciy Cuv

a'w

c) d)
Hinh 11-2
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3. Ciic bude thue hién

Burée 1: Poc ki cdc thong s6 tren nhin dong co.

Birée 2: Tinh todn tri s6 tu dién cho méi so do diu day.

Birre 3: Diu mach dién theo so d6 nguyén 1y hinh 11-1a.

Tham khao thém so d6 dau day hinh 11-2a.

Butée 4: Kiém tra ki lai mach.

BiréeS: Hoat dong thir theo cdc budc sau:

- Péng dp 16 mat nguon

- Do dién dp trén ba cuon day AX, BY. CZ. Ghi két qua vao biang

- Cit dp 16 mal

Theo ddi hoat dong ctia dong co. So sanh dién dp thuc 1€ trén cic cudn day pha vai
dién ap dinh muic trén nhan dong co, rit ra nhan xét.

Lap lai budc 3. 4, 5 véi so do hinh 11-1b, 11-Ic. 11-1d.

- Néu dién dp thuc 1€ trén méi cudn day vuot qui dién ap dinh mitc 10% trd Ién thi
ban cin phai kiém tra lai cich dau va diéu chinh lai tri 56 tu dién.

- Tu dién lam viéc (lam viéc & ché do dai han) nén ta phai chon loai tu dau (chat
dung moi 1a ddu) con tu khai dong chi lam viéc ngin han ta c6 thé chon loai tu hod
khong cuc tinh dé giam kich thudc va gid thanh.

- Sau khi ngit dién, trén tu khdi dong van tich dién rat nguy hi€ém. Ban can cho tu
phéng hét dién dé bao vé an toan hodc ban c6 thé dau sin mot dién tro khoang 100K-
1/2W song song vai tu dién nay.

IV. VIET BAO CAO THUC HANH
1. Tén bai .
2. Dic tinh v cdc thong so6 ki thuat cia cdc thiét bi.
3. S0 d6 thuc hanh.
4. Bang chan li.

Ket qua
Trang thdi Sgado
Iu,\ qu Il\(‘ ) UA UB U(- Ghi chid
Chay dién 5
mot pha
Chay dién ba pha

5. Nhan xét.
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V. CAU HOI KIEM TRA
I. C6 thé thay thé dién trér bang tu dién duoc khong? Tai sao?
2. Diéu kién dé dong co ba pha chay luéi dién mot pha?
3. Mot dong co xoay chiéu ba pha ¢6 nhin hiéu sau :

PONG CO DI BO BA PHA

AfY :220/380[V]- 1,73 /1 [A]
P: 0.5KW f: 50Hz
COSp =082 ¢ =90%

n: 2880 vong / phiit

- Hay tinh tri s6 tu dién cho déng co trén dé hoat dong & luéi dién mot pha 220V~?

- V& so d6 diu diy dong co trén vio ludi dién mét pha 220V ~.
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Phan 3

CAC MACH PIEN PIEU KHIEN, BAO VE
PONG CO XOAY CHIEU BA PHA

Bai 12- LAP MACH DPIEN PIEU KHIEN PONG CO
XOAY CHIEU BA PHA BANG KHOI PONG TU DON

I. MUC BiCH

- Hiéu dugc trang bi dién va nguyén ly 1am viéc cua mach dién mo mdy dong co
xoay chiéu 3 pha bing khdi déng tir don.

- Lap rdp va diu dugc mach dién md mdy dong co xoay chiéu 3 pha bing khai dong
tir don.
IL. TOM TAT LY THUYET

Déng cdt dong co xoay chiéu ba pha bang cdu dao hoic 4p t6 mat cé nhuoc diém:

- T4n s6 déng cit thap.

- Van hanh nang né, t6n sic lao dong, nang suét thap.

- Kha nang bao v¢ an toan cho nguai va dong co khi ¢6 su c6 rat thap.

- Khé tr adng “od qua trinh van hanh dong co.

Phuong phip md médy dong co xoay chiéu 3 pha bang khdi dong tir don s& khac phuc
duoc nhuoc diém trén.

1. Trang bi dién cia mach.
-Cauchi F.

- Bo niit an hai phim PB,, PB,.
- Cong tic to K.

- Rao le nhiét OL.

Dong co xoay chiéu ba pha ro o long séc M.
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2. Nguyeén ly hoat dong.

Md mdy:

- Déng dp t6 mét nguén.
- An nat PB,, cuén hiit cong tic to K c6 dién sé déng dién cho dong co hoat dong qua
cac 1i€p diém dong luc K, va duy tri hoat dong clia mach qua tiép diém K.

Tdt mdy:

- An nit PB,, cudn hiit cong tic to K mat dién s& nha cdc ti€p diém K, va K, dong co
bi ngat dién - ngimg hoat dong.

- Cét dp 1o mat.

Bdo vé qud tai:

Khi dong co ¢6 su ¢ (qud tai, mat pha ...) lam cho dong dién qua phén tir d6t néng
clia 10 le nhiét tang cao, tic dong (nhd) ti€p diém OL lam mach diéu khién mat dién,
bito vé an toan cho dong co.

111. NOI DUNG THUC HANH

1. Chuin bi dung cu thiét bi

T Thiét hi, dung cu $6 liong Ghi chd
1 | -Panel nguén MEP-1 01 chiéc
2 |- Pa:_lel da nang_l_\HEP-B : 0l chiéc
3 |-Ciuchi ” - (4 chigc
4 |-Congticwol6A o Olchiec | |
5 | - Bo nit n 2 phim 01bo
6 |-RolenhietloA 01 chiéc
7 | -Dongcoxoaychidubapharotoléngséc | Ol chiee |
8 |-Daynci, mingday (WD), | o1bo
9 | - Béng hé van nang, tudc no vit, k-‘u_n_.ép dducet.. | Ol bo
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2. So d6 thuc hanh

a) Sorda nguvén i

b) Sordo ba'tri thiét bi
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c) So dé di day
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3. Cac budc thuc hién

Bitire 1: Tim hiéu ciu tao thuc t€ va cac thong s6 ki thuat co ban cla thiét bi nhu:

- Dién dp va dong dien dinh mic.

- Tinh trang hoat dong cia thiét bi (161 hay hong ) ...

Bicire 2: Gd lap thiét bi trén panel theo so d6 ba tri thiét bi hinh 12-2.

Biree 3: Dau mach dién theo so do nguyén Iy hinh 12-1.

- Dau mach dong luc theo thi tu i cau chi — cong tac to — ro le nhiét— bét dau
day noi dén dong co.

- Dau mach diéu khién theo thir tu tir cau chi — bo nit an— tiép diém diém ro le
nhiét — tiép diém duy tri — cuon hit cong tic o — day trung tinh (v6i cudn hit
220V~).

(Tham khao thém so d6 di day hinh 12-3).

Burie 4 : Kiém tra nguoi theo cic budc sau:

- N6i day th 6t 1én mach dong luc vao dong co.

- Kiém tra mach déng lue.

- An vao nim cia cong tic to, do lan luot cic cap pha bang dong hé van nang dé
thang dién tr& x,, dong ho chi gid tri dién tro bang dién tra gira hai ddu cuc ra day
dong ca.

- Kiéri tra mach diéu khién

+ Dat gue do clia 6m mét vao hai dau mach diéu khién, mach diéu khién sé& néi ding
néu 6m mét chi gid tri "=" khi chua tdc dong va chi gid tri twong duong véi dién trd
cudn hiit cla cong tac to trong cdc trudng hop sau:

+ An niit PB,

+ An vao nim ciia cong tac to (dé déng tiép diém duy tri).

Biree 5: 11hat dong thir theo cac budce sau:

- N6i day nguon.

- Dong dp 16 mdt nguon.

- An nt PR, quan sat hoat dong cta dong co.

- An nt I t,dirmg dong co.

- Cat dp 16 mal.

- Theo doi hoat dong cia dong co. ghi vio bang chan Ii.
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IV.VIET BAO CAO THUC HANH BAI SO 12
I. Tén bai.
2. Trang bi dién va nguyén Ii hoat dong cla mach.
3. So d6 thuc hanh.

4. Bang chan li
S. Nhan xét.
Hoat dong ctia cac phén 1r trong mach
ThEW | rrang thi diéu khién | Cuon hat |
K ' : M
1 PBI
2 An B,
3 An PB,
4 Téc dong OL |

V. CAU HOI KIEM TRA

1. Khi m& may dong co bing khdi dong tir don ¢6 wu diém gi hon so véi viec ma
mdy bang cdu dao hoac dp 16 mat?

2. C6 thé sir dung cong tac dé thay thé cho bo niit dn duge khong? Néu duoc thi
mach dién c6 nhugc diém gi?

3. Trong trudng hop cong tac tu chi cé 3 ti€p diém chinh (khong c6 tiép diém phu
duy tri) ban c6 thé thay déi cach ddu dé mach hoat dong tam thdi duoc khong? Néu
dugc, hdy vé so dé mach?
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Bai 13 - LAP MACH DIEN MO MAY PONG CO
XOAY CHIEU BA PHA CO THU NHAP

1.MUC PICH

- Hiéu dugc ¥ nghia nguyén Iy lam viéc cia mach dién diéu khién dong co xoay
chiéu 3 pha c6 thir nhap.

- Lap rdp va ddu duogc mach dién diéu khién dong co xoay chiéu 3 pha c6 thir nhip
theo so do.

1. TOM TAT LY THUYET

Truéce khi dua cdc dong co vio lam viéc 1au dai theo yéu cdu cia cong viéc, dé dam
bdo an toan ta cin phai hoat dong thir (thir nhdp) trong thoi gian ngan. Qua trinh thir
thung dugc lap lai vai ldn (4n nha lién tuc theo kiéu xung nhip) bang cach sir dung nuit
in c6 phuc héi nhung khong duy tri. Néu mach dién hoat dong t6t thi qué trinh thir sé
két thic va mach chuyén sang trang thai lam viéc lau dai.

1. Trang bi dién cua mach

-CiuchiF.

- Bo niit 4n hai ting tiép diém PB,, PB,, PB,.

- Cong tac to K.

- Ro le nhiét OL.

- Dong co xoay chiéu ba pha ré to 16ng séc M.

2. Nguyén ly hoat dong

Mo mdy:

- Dong ap 16 mat ngudn.

- Thir nhdp mach diéu khién: dn nit PB, cuon hit cong tic to K c6 dién s& déng dién
cho dong co hoat dong qua cdc ti€p diém dong luc K. Nhung khi nha PB, thi dong co
ngimg hoat dong do tiép diém duy tri K, khong c6 tic dung.

- An niit PB,, cuén hiit cong tic to K ¢6 dién dong dién cho dong co hoat déng qua
cdc ti€p diém dong luc K, va duy tri hoat dong clia mach qua tiép diém K.,.

Tdrt may:

- An niit PB,, cudn hit cong tac to K mat dién s& nha cic tiép diém K, va K. dong co
bi ngat dién - ngimg hoat dong.
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I11. NOI DUNG THUC HANH

1. Chudn bi dung cu thiét bj

T Thiét bi, dung cu S6 luong Ghi chd
| - Panel da nang MEP-3 01 chiéc
2 |-Cluchi 04 chiéc
3 - Cong tic to 16 A 01 chiéc
4 | -Bonit & 3 phim 01 bo
5| -Role nhiét 10A 01 chiéc
. 6 - Pong co xoay chiéu ba pha fo 1o ldng séc - 01 chigc
7 | - Dayn6i, jic cdm, mng day (WD). 01 bo R
8 |- Déng hé van nang, tuéc novit,kimépdducét.. | O1bo |

2. So dé thuc hanh
a) So do bo'tri thiét bi
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b) Sor do nguyén Ii

Hinh 13-2
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c) Sodd di day
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3. Cac budc thuc hién

Bitore 1: Tim hiéu cau tao thyc 1€ va cic théng so ki thudt co ban cua thiét bi (cong
tac to. nit an, dong co...)

Burre 2: Ga lap thiét bi trén panel theo so do bo tri thiét bi hinh 13-1.

Birere 3: Ddu mach dién theo so do nguyeén IV hinh 13-2.

- Ddu mach dong luc.

- Pau mach diéu khién.

(Tham khido thém so do di diy hinh 13-3).

Birere 4: Kiém tra nguéi theo cic budc sau:

- Nai day tir bét trén mach dong luc vao dong ca.

- Kiém tra mach dong luc.

- Kiém tra mach diéu khién.

Dit que do cua 6m mét vao hai dau mach diéu khién, mach diéu khién s& nai ding
néu 6m mét chi gid tri "=" khi chua tic dong va chi gid tri tuong duong vai dién tro
cudn hiit cia cong tic to trong cic trudng hop sau:

+ An nit PB,.

+ An niit PB,.

+ An viio nim cua cong tic to (dé déng tiep diém duy tri).

Birée 5: Hoat dong thir theo cdc budce sau:

- Naéi day nguon.

- Péng dp to mat nguon.

- An, nhd ndt PB, (3 ldn) quan sét hoat dong cua dong co. Néu qud trinh thir nhdp
mach hoat dong 16t ta chuyén sang bide ti€p theo.

- An nit PB,.

- Dimg dong co (an nit PB).

- Cat dp to mal.

Theo doi hoat dong cua dong co, ghi vio bing chan Ii.

IV. BAO CAO THUC HANH BAI SO 13
|. Tén bai.
2. Dac tinh k¥ thuat va cac tham s6 cua khai dong tir don va thiét bi bao ve.

3. So d6 thuc hanh.
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4. Bang chan Ii.

5. Nhirng nhan xét va két luén rdt ra sau khi thuc hanh.

Hoat dong cta cic phin ur trong mach

Thur Trang thadi e
diéu khién diéu khién C“‘-‘E hut K, K, Pong co M

An PB,
Nha PB,
An PB,
AnPB,
An PB,
Tic dong O L

|| B | —

V. CAU HOI KIEM TRA
1. Tai sao phai tién hanh thi mdy theo kiéu xung (an. nha lién tuc )?

2. Gia sir ban dau nham tiép diém duy tri la tiép diém thuding dong hién tugng gi xay
ra khi mach diéu khién dugc cip dién?

3. Sir dung cuén hiit cong tac to loai 380V~ ¢6 wu diém gi so vi cuon hit cong tic
ta loai 220V~ ?
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Bai 14 - LAP MACH PIEU KHIEN PONG CO
XOAY CHIEU BA PHA TAI 2 VI TRI

1. MUC DICH

- Hiéu dugc ¥ nghia va nguyén Iy lam viéc cua mach diéu khién dong co xoay chiéu
3 pha tai hai vi tri khic nhau.

- Lap rdp va ddu duoc mach dién diéu khi€n dong co xoay chiéu 3 pha o 2 vi tri khéc
nhau.
II. TOM TAT LY THUYET

Ching ta di lap dat va van hanh mot s6 mach dién diéu khién dong co ba pha tai mot
vi tri. Nhung trong thuc t€ mét s6 dong co xoay chiéu ba pha cin dugc diéu khién tai 2
hay nhiéu vi tri cich xa nhau dé thuan tién cho viéc van hinh hodc sira chira. Vi du nhu:
Tram bom nudc, hé thong bang tai...

Sau day chiing ta nghién ciru mach diéu khién dong co xoay chiéu 3 pha tai hai vi tri
khic nhau. So d6 nguyén Ii hinh 14-2.

1. Trang bi dién cua mach

- Cau chi F.

- Bo niit an hai phim PB,,,, PB,,.

- Bo niit an hai phim PB,,, PB,,.

- Cong tac to K.

- Ro le nhiét OL.

- Dong co xoay chiéu ba pha ro to léng séc M.

2. Nguyén ly hoat dong

Ma mdy tai vi il

- Dong 4p 16 mat nguon.

- An niit PB,, cudn hiit cong tic to K c6 dién s¢ déng dién cho dong co hoat dong
qua cdc ti€p di€m dong lyc K, va duy tri hoat dong clia mach qua tiép diém K..

Tdt may tai vi tri |

- An niit PB,,, cuon hit cong tic to K mat dién s& nha cdc tiép diém K, va K.. dong
co bi ngét dién - ngimg hoat dong.
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Mei mdy tai vi tri 2

- An niit PB,,. cuon hiit cong tic to K cé dién sé dong dién cho dong co hoat dong
qua cic 1iép diém dong luc K, va duy tri hoat dong cta mach qua tiép diém K.

Tar my tai vi tri 2

- An nit PB,,, cuon hiit cong tic to K mat dién sé nha cic tiép diém K, va K., dong co
bi ngit dién - ngimg hoat dong.

- Cit dp 16 mit ngudn.

[11. NOI DUNG THUC HANH.

1. Chuin bi dung cu thiét bi

TE Thiét bi. dung cu S6 lugng Ghi chu
1 - Panel da nang MEP-3 01 chiéc
2 | -Cauchi 04 chiéc
3 [-Congtico 16 A 01 chiée
4 | - Bondt dn 2 phim 02 bo
5 | - Rale nhiét 10A 01 chiéc
6 | - Dong co xoay chiéu ba pha ro to long séc 01 chiée
- Day noi. jac cam. mang day. 01 bo
i 8 | - Bong hé van nang. tude no vit, kim ép dau cat... 01 bo
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2. So dé thuc hanh

a) Sodo bé'tri thiét bi
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Hinh 14-1
b So do nguveén li
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c) Sodo di day
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3. Cac bude thuc hién

Buroe 1: Tim hiéu cau tao thuc t€ v cic thong s6 ki thudt co ban cua thiét.bi (cong
tac to, nut an,dong co...).

Buroe 2: G lap thiét bi trén panel theo so do bo tri thiét bi hinh 14-1.

Buroe 3: Dau mach dién theo so d6 nguyén 1y hinh 14-2.

- Dau mach diéu khién.

- Bau mach dong luc.

(Tham khao thém so do6 di day hinh 14-3).

Butde 4 :Kiém tra ngudi theo cdc budc sau:

- Nai day tir bot trén mach dong luc vao dong co .

- Kiém tra mach déng luc.

- Kiém tra mach diéu khién.

Dit que do cia 6m mét vao hai ddu mach diéu khién, mach diéu khién s€ néi ding
néu 6m mét chi gid tri "eo" khi chua tic dong va chi gid tri tuong duong vdi dién tro
cuon hit cua cong tac 1o trong cic trudong hgp sau:

+ An niit PB,,.

+ An nit PB,,.

+ An vao niim cta cong tic to (d€ déng tiép diém duy tri).

Bure5: Hoat dong thir theo cdc budc sau:

- N6i day nguén.

- Déng dp t6 mat nguon.

- Van hanh dong cotai vi tri 1:

+ An nit PB, .

+ An niit PB,,.

- Vian hanh dong co tai vi tri 2:

+ An nit PB,,.

+ An niit PB,,.

- Cat dp 1o mat.

Theo ddi hoat dong cia dong co, ghi vao bang chén Ii.

IV.BAO CAO THUC HANH BAI SO 14
1.Tén bai.
2. Pac tinh k¥ thuat va cic tham so cua khoi dong tir don va thiét b bao ve

3. So dé thue hanh.
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4. Bang chan li.

5. Nhimg nhan xét va két luan rit ra sau khi thuc hanh.

Hoat dong cua cdc phan tr trong mach

dig:it:?én Trang théi diéu khién [~ 0" 3 = | baset

I An PB,

2 An PB,,

3 An PB,,

4 An PB,,

5 An PB,,

6 An PB,,

7 An PB,,

8 An PB,,

9 An PB11. An PB,,
10 Tiac dong OL

V. CAU HOI KIEM TRA

1. Tai sao phai tién hanh thir mdy theo ki€u xung (in, nha lién tuc )?

2. V& so d6 mach diéu khién dong co ¢ ba vi tri bing nit &n. M& rong cho trudng

hop diéu khién & n vi tri.

3. Trong trudng hop khong ¢é niit dn, ban ¢6 thé thay thé bang cong tic ba cuc va
cdu dao hai nga duge khong? Néu dugce hiy vé so do mach?
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Bai 15 - LAP MACH PIEN MG MAY PONG CO
THEO TRINH TU QUY PINH

L.MUC BICH
- Hi€u dugc y nghia va nguyén Iy lam viéc cliia mach dién md mdy dong ca theo trinh
tu quy dinh.

- Lap rdp va dau duge mach dién md mdy dong co theo trinh tu quy dinh.
I1. TOM TAT LY THUYET

Trong mot mdy cong tic noi rieng hay mot day truyén san xuat nsi hung, mot so
cong viéc nhit thiét phai duge thyc hién lan lugt theo mat tinh tu nao dé. Néu méi
dong co dam nhiém mot cong viéc nhat dinh thi ey nhiin cic dong co ciing phai
l1am viéc theo mot trinh tu nhét dinh cia coug viec. Vi du: Trong mdy cit got kim loai
thi dong co bom dau direng nhién phai chay truée dong co truc chinh...

Pé thuc hién duge co ché trén chiing ta ¢6 2 phuang thic diéu khién:

- Diéu khién theo co ché khod: Pong co A phai lam viéc trudc méi cho cho phép
diéu khién dong co B 1am viéc. Ta noi dong co A khod dong co B. Theo co ché nay cin
nhiéu lin diéu khién.

- Diéu khién theo co ché bic cau: Dong co A hoat dong kéo theo doug co B hoat
dong, dong co B hoat dong kéo theo dong co C hoat dong ...

Ta néi cic dong co A, B, C... lam viéc lién hoan. Theo co ché nay chi can mot lan
diéu khién.

Trong bai nay chiing ta nghién ciru mach diéu khién dong co theo co ché khod. So
do nguyén i hinh 15-2.

1. Trang bi dién cua mach

-CauchiF.

- Bo nit dn hai phim PB,,,, PB,,.

- B6 miit an hai phim PB,,,, PB,,.

-Cong tic 10 K, K,

- Ro le nhiét OL,. OL,.

- Pong co xoay chicu ba pha ro to long soc M, M,.
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2. Nguyén ly hoat dong

Ma may dong co M,

- Poéng dp t6 mat nguon.

- An niit PB,,. cu6n hit cong tic to K, ¢6 dién s¢ dong dién cho dong co hoat dong
qua cdc tiép diém dong luc K,,va duy tri hoat dong ctia mach qua tiép diém K,.. Déng
tiép diém K, (tiép diém khod dong co M,)

Mo mday ding co M,

An nit PB,,, cuén hiit cong tac to K, c6 dién sé déng dién cho dong ca hoat dong

qua cic tiép diém dong luc K, va duy tri hoat dong cua mach qua tiép diém K,..

Dimg dong co M,
An nt PB,,. cuén hiit cong tic 1o K, mat dién sé nha cic tiép diém K,, va K,,. dong
co bi ngat dién - ngirng hoat dong.

Diing ca 2 dong coM, va M,

An niit PB,,. cuén hiit cong tic to K, mat dién sé nha cdc tiép diém K, va K,,, dong
co bi ngat dién - ngirg hoat dong.

I11. NOI DUNG THUC HANH.

1. Chuan bi dung cu thiét bi

TT o Thiét bi, dung cu N S6 luong Ghi chu
_-_-] T= Pdﬂt,| da nang MEP-3 01 chiéc

2 | -Cauchi 04 chiéc

3 | -Congtacto 16 A 02 chiéc

4 | - Bo nit an 2 phim 02 bo

5 ‘ - Ro le nhiét 10A i 02 chiéc

6 | - Dong co xoay chiéu ba pha ro to long sé¢ ;l 02 chiéc

7 | - Day néi. jac cam, mang day. i 01 bo

8 - Bong ho van nang, tuoe no vit, Kim ép diu cot... 01 bo
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2. So do thue hanh

a) So do bo'1ri thiét bi
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Hinh 15-1
b) So do nguyén li
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c) Sodo di day
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3. Cic bude thue hién

Butge 1: Tim hiéu cdu tao thuc 1€ va cic thong so ki thuat co ban cua thiet bi (cong

tac to, nit an,dong co...)

Buroe 2: G lap thiét bi trén panel theo so d6 ba tri thiét bi hinh 15-1.
Birere 3: Bau mach dién theo so do nguven v hinh 15-2.

- Biau mach dong luc.

- Ddu mach diéu khién.

(Tham khao thém so do di day hinh 15-3).

Biroc 4 :Kiém tra nguoi theo cic budc sau:

- Noi day tir bot trén mach dong luc vao dong co .

- Kiém tra mach dong luc.

- Kiém tra mach diéu khién.

Pit que do ctia 6m mét vio hai dau mach diéu khién, mach diéu khién <& noi ding

néu 6m mét chi gid tri "=" khi chua tic dong va chi gid tri twrong duong vai dién trd
cuon hit clia cong tac to trong cic truong hop sau:

+ An nit PB,,.

+ An nit PB,,.

+ An vio nim cta cong tic 1o (dé déng tiép diém duy i),
Bureie5: Hoat dong thur theo cic budc sau:
- Noi day nguon.

- Péng dp 16 mat nguon.

- Van hanh dong co M:

+ An niit PB,,.

- Vin hanh dong co M.:

+ An niit PB.,.

- Diing ca 2 dong cor

+ An niit PB,,,

- Cat ap 10 mat.

Theo doi hoat dong cua cic dong co. ghi vio bang chan Ii.



IV. BAO CAO THUC HANH BAI SO 15
I Tén bai.

2. Pac tinh k¥ thuat va cdc tham s6 cua khoi dong tir don - 1 thiét bi bao ve.

3. So do thuc hanh.
4. Biang chan i

5. Nhitng nhén xét va két luan rit ra sau khi thuc hanh

T N I

V.CAU HOI KIEM TRA

1. Néu dong co M, ¢6 su ¢o thi dong co M, ¢6 lam viéc khong? Tai sao!

(S

ad

. Nguyén tac mo mdy dong ca theo trinh tr quy dinh?

[ Heat dong cic i}h;’m wr trong |.ll;_\ch
Thit t N — = = T
s | Tanethi [ cuon [ cuon
khién di¢u khién hit | hit K, | Kis « Ksj | Kas | M M,
KI K" | | |
P = =, TS ey
| An PB,, - .
2 An PBy, | A S N . ]
3 An PB,, | ; .
> R S S T o
4 f-lnPB:. . T T
5 AnbBy || _ |
6 AnPB, | i | |
7 AnPB, . |
8 AnPB. AnPB, = - _ |
9 Ticdpngol. | | |

. Lay 3 vi du trong thuc 1€ ¢6 cic dong co lam viéc theo trinh tu quy dinh?
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Bai 16 - LAP MACH PIEN TU PONG PIEU KHIEN CAC
PONG CO LAM VIEC THEO TRINH TU

1. MUC PICH

- Hiéu duoc trang bi dién va nguyén 1y 1am viéc cia mach dién tu dong diéu khién
cdc dong co lam viéc theo trinh tu.

- Lam quen véi cdc mach diéu khién nhiéu dong co trong mot day chuyén san xudt
tr dong.

- Lap rip va diu dugc mach dién tr dong diéu khién cac dong co lam viéc theo trinh tw.

II. TOM TAT LY THUYET

Trong sdn xudt ¢6 nhitng san phim dugc lam ra ¢6 khi phai trai qua mot daychuyén
cong nghé gém nhiéu cong doan, méi cong doan duge thuc hién bdi mot hoac nhiéu dong
co dén dong. BE diéu khién su lam viéc cla cic dong co theo mot trinh tu nhat dinh. dam
bdo cic bude cla quy trinh san xuat ngudi ta ding co ché diéu khién "bac ciu’.

Mach dién wr dong diéu khién md mdy cdc dong co theo mot trinh tu nhu so dé hinh
16-2 1a mét vi du don gian vé mach dién ty dong trong cong nghiép.

Trong mach nay chiing ta c6 thé diéu chinh khoang thai gian mé mdy gitta 2 dong co
ké tiép nho ro le thoi gian.

1. Trang bi dién cua mach

-CauchiF.

- Bo niit an hai phim PB,, PB,.

- Cong tic o K, K,, K.

- Ro le nhiét OL,. OL,, OL..

- Ro le thai gian TS, TS,.

- Dong co xoay chiéu ba pha r6 to 16ng séc M,, M,, M.

2. Nguyén Iy hoat dong
Mo may cdac dong co:

An nit PB, cuén hiit K, ¢6 dién dong dién cho dong co M, hoat dong. Sau mot thai
gian nhit dinh dugc duy tri béi rale TS, cong tac to K, duge cap dién, dong dien cho
dong co M, lam viéc dong thai vai dong co M. Hai dong co M, va M, ciing lam viéc
trong mot thoi gian (dugce duy tri bai role thoi gian TS,) khoi déng tir K. duoc dua vao
lam viéc déng dién cho dong ca M, hoat dong. Khi dong co M, bat dau lam viéc ciing
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la lic khai dong tir K, ngét dién dé dong co M, dimg lai. Pong co M, lic nay van lam
viéc vai dong co M,.

Diing déng co:

An niit PB, mach diéu khién mat dién, ca 3 dong co M,, M, va M, déu dimg lai.
111. NOI DUNG THUC HANH.

1. Chuan bi dung cu thiét bi

T Thiét bi, dung cu S6 luong Ghi chi
| - Panel da nang MEP-3 01 chiéc
2 - Céu chi 04 chiéc
3 - Cong tic to 16 A 03 chiéc
4 | -Bonit an 2 phim 01 bo
5 -Role nhie_t' 10A 03 chiéc
6 - Ro le thai gian 02 chiéc
7 | - Pong co xoay chiéu ba pha ré to 16ng séc 03 chiéc
| 8 | - Day noi, réc cim. 01 bo
9 - Déng hé van ning, e no vit, Kim ép diu cot... | 01 bo

2. So do thure hanh

a) So do bé'tri thiét bi
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b) So do nguyeén ly
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Hinh 16-2
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3. Cac budce thue hién

Burée | Tim hiéu cdu tao thuc t€ vi cdc thong s6 ki thuat co ban cua thiét bi (cong
tic to, nit an, dong co...)

Buroe 2: Gd lap thiét bi trén panel theo so d6 bA tri thiét bi hinh 16-1.

Birdie 3: Dau mach dién theo so do nguyén ly hinh 16-2.
- Ddu mach dong luc.

- Bau mach diéu khién.

(Tham khao thém so do6 di diy hinh 16-3 & hinh 16-4).
Bire 4 : Kiém tra ngudi theo cdc bude sau:

- N6i day tir bot trén mach dong luc vao dong co.

- Kiém tra mach dong luc.

- Kiém tra mach diéu khién.

BiroeS: Hoat dong thir theo cdc budc sau:

- Noi day nguén .

- Déng dp th mdt ngudn.

- M& miy cic dong co:

+ An niit PB,.

- Dimg tat ca dong cu:

+ An nit PB,.

- Cit dp 16 mat.

Theo doi hoat dong cua cic dong co, ghi vao bing chan i,

BAO CAO THUC HANH BAI SO 16

1.Tén bai.

2. Dac tinh ky thuat va cidc tham so cha khoi dong tir don va thiét bi bao vé.

3. So d6 thuc hanh.
4. Bang chan Ii.
5. Nhitng nhén xét va két ludn rit ra sau khi thue hanh.

Tht e Trang thai Hoat dong cua cic phan ur trong mach
dicu khién dlé,ll khién K, K, K, M, M, M,
1| AnpB
2 | An PB, i
3 | TicdongOL | | :

V. CAU HOI KIEM TRA
I. Néu dong co M, ¢ sur co thi dong co M, ¢d lam viéc khong? Tai sao?
2.Trinh bay su lién dong giita cic dong co M, M, va M, trong timg giai doan lam
viéc ctia mach?
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Bai 17 - LAP MACH PAO CHIEU QUAY PONG CO
BA PHA BANG KHOI PONG TU KEP

(Kicu I: An nit "dimg"” triee khi an it "ddo chiéu quay”)

I. MUC DICH

- Hiéu duoc nguyén tic dao chiéu quay dong co.

- Hiéu dugce trang bi dién va nguyén Ii lam viéc cia mach dién dao chiéu quay dong
co xoay chiéu ba pha bing khoi dong tir kép.

- Lap rdp vi diu day cic thiét bi trén panel dé dio chiéu dong quay dong co bang
khai dong tir kép.

1. TOM TAT LY THUYET

Trong tién trinh lam viéc cua mot s6 miay mac cong nghiép, sé co thai diém cin phai
dio chiéu quay dong ca dé chuyén sang ché do lam viée khic. Vi du nhu: Qua trinh cit
ren ciia may tién. qua trinh nang ha cia ciu thang may. bing tdi...

Dé thay déi chiéu quay cua dong co xouay chiéu ba pha, vé nguyén tic ta phai thay
d6i chiéu cta tir trudng quay stato bang cich déi thi tu cia 2 trong ba pha vao dong co.

Chiing ta c6 thé thay doi thi tu pha vio dong co bang cdu dao hai nga. Nhung sit
dung cdch diéu khién nay tuy c6 giam duoc gid thanh, dé diu lap song rat bat tién trong
qua trinh van hanh. qud trinh déng nha cic tiép diem khong dit khodt dé phat sinh hé
quang. Dé khac phuc nhuge diém trén ching ta sir dung bo khai dong tir kép kem theo
bo niit an. Tuy nhién, tuy theo yéu ciu cong viec ma ta chon cich diéu khién phii hop.
O day ta nghién ctru mach dién dao chiéu quay dong co ba pha bang khoi dong tir kép
véi phuong thic diéu khién: Trude khi d6i chiéu quay phii @n ndt "dimg”. Mach dién
nay mé phong hoat dong cua mot bang tai, khi hang téi dich thi bang tai phai dirg mot
thai gian dé boc hang sau d6 mdi quay trér lai cho chu trinh tiép theo. Xem so dé
nguyén li nhu hinh vé 17-1

1. Trang bi dién cua mach

-Cauchi F.

- B¢ khai dong tir kép gom: Cong tac to K. K, va ro le nhiét OL.
- Dong co xoay chiéu ba pha ro to long séc M.

- Bo niit an (3 phim, 1 tang tiép diém) PB,. PB,, PB.. Trong dé:
+ Niit an PB,: Dimg dong co (stop)l.

+ Niit dn PB,: Dong ca quay thuin (Forward).

+ Niit an PB,: Pong co quay nguagc (Revert).
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2. Nguyén ly hoat dong

M mdy cho déng co chay thuan:

- Péng dp té6 mat nguon.

- An niit PB,, cuon hiit cong tac to K, c6 dién sé déng cic tiép diém K,, (cip nguén
cho déng co hoat dong) va K, (duy tri cho cong tic to K,). Dong co quay theo chiéu
thuan (theo quy udc) do mach dong luyc duge ndi nhur sau:

Angm\n - a'? wr
B,uw— b

ngudn

Cugu-\u “¥0

(LR

(LS
Ding dong co:

An nit PB,, cudn hiit cong tac to K, mét dién s& nha cic tiép diém K, ,va K,,. Dong
co ngirng hoat dong.

Ddo chiéu dong co:

An nit PB,, cudn hiit cong tac to K, ¢6 dién sé déng cic tiép diém K,,(cip nguon cho
dong co hoat dong) va K,,(duy tri cho cong tic to K,). Dong co quay theo chiéu nguoc
do thif ty ciia hai pha vao dong co da bi dao. Mach dong luc duge ndi nhu sau:

Ajisi ™ Sy

B

nguin = b

o
Cllgm\ll > Ay

Clutc nang khod (lién dong):

Trong qua trinh lam viéc, 2 cong tac to khong thé 1am viéc dong thoi, dé tranh gay
hién tugng ngan mach & mach dong luc. Vi vay, khi cong tic to nay lam viéc thi né
phai "khod" céng tic 10 kia. Trong mach nay ta da ding tiép diém thudng déng cia
cong tac to ndy khong ché su hoat dong cla cong tac to kia.

1. NOI DUNG THUC HANH
1. Chuan bi dung cu thiét bi

TT Thiét bi, dung cu S6 luong Ghi cha
1 - Panel da nang MEP-3 01 chiéc

2 - Ciu chi 04 chiéc

3 -Congticto 16 A 02 chiéc

4 - Bo niit an 3 phim, 1 tdng tiép diém 01 bo

5 - Ro le nhiét 10A . 01 chiéc

6 - Pong co xoay chiéu ba pha ro to léng soc | 01 chiéc |

7 - Dy noi, jic cam. ‘ 01 bo

8 - Péng hé van ning, woc no vit, kim ép diu col... 01 bo
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2. So do thuc hanh

a) So do nguyén li

|
B~
Coay :
wadeabio b B e e e e s
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Kz Kis
Hinh 17-1
b) So do ba'tri thiét bi
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¢) So do di day
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3. Cac burdce thue hién

Buroe 1: Tim hiéu cdu tao thuc t€ va cic thong s6 ki thuat co bin cua thiét bi sir dung
trong mach.

Burge 2: Ga lap thiét bi trén panel theo s d6 b tri thiét bi hinh 17-2

Biroe 3: Dau mach dién theo so dé nguyén 1y hinh 17-1

- DBau mach dong luc

- Dau mach diéu khién

(Tham khao thém so dé di day hinh 17-3).

Bt 4: Kiém tra nguoi theo cic budc sau:

- Noi day tir b6t trén mach dong luc vio dong co.

- Kiém tra mach dong luc

- Kiém tra mach diéu khién.

bat que do ciia 6m mét vao hai dau mach diéu khi¢n. mach diéu khién sé ndi diing
néu 6m mét chi gid tri "" khi chua tic dong va chi gid tri tvong duong vai dién trg
cuon hiit cia timg cong tic to trong cdc trudng hop sau:

+ An niit PB,.

+ An niit PB,.

+ An vao nim cta timg cong tic to.

BurdeS: Hoat dong thir theo cic budc sau:

- Noi day nguén.

- Béng dp t6 mat nguon.

- Vin hanh dong co quay theo chiéu thuin:

+ An nit PB,.

- Dirng déng con

+ An nit PB,.

- Van hanh dong co quay theo chiéu ngugc lai:

+ An niit PB,.

- Dirng dong co:

+ An niit PB,,

- Cat dp 16 mat.

Theo doi hoat dong cua cdc dong co. ghi vio bang chén i,
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IV.BAO CAO THUC HANH
1. Tén bai.
2. Dac tinh k¥ thuat va cdc tham s6 ctia khoi dong tir kép va thiét bi bao veé.
3. Sa d6 thue hanh.
4. Bang chan Ii.

5. Nhirng nhan xét va két luan rit ra sau khi thuc hanh.

[ T;“; L[Iu — — l;[oal (l(f‘JI'I g cic pha.'in tr trong rnzllclh
e diéu khién C“C‘!gl"”' QAN ] Ky | R | K | Ke | M
1 An PB, f ’
2 An PB, . ] 1
3 An PB, ; | ] |
4 AnPB, ‘ ‘ ';
5 | AnPB, hoac An PB, :
6 Tic dong OL

V.CAU HOI KIEM TRA

|. Diing d6 thi dong dién xoay chiéu ba pha ching minh ring khi doi thi wy cia 2
trong 3 pha viio dong co thi chiéu cua tir truong quay trong dong co bi thay doi?

2. Gid sir méi cuon huit ¢é dién trd thuin la 100Q. néu mach diéu khién ndi ding thi
khi an dong thoi 2 nidt PB,va PB, gid tri dién tré cua mach diéu khién 1a bao nhiéu 6m?

3. Trong truong hop ta ¢6 2 cong tac ta vai dién dp dinh mic khic nhau (220V,
380V) thi ¢6 thé sit dung trong mach dao chi¢u dong co duoe khong” Néu duge hiy vé
s¢r do mach?



Bai 18 - LAP MACH PAO CHIEU QUAY PONG CO
BA PHA BANG KHOI PONG TU KEP

(Kiéu 2: Ddo chiéu quay nie thi khong can an nut “dime”)

1.MUC PICH

- Hiéu duge trang bi dién va nguyén Ii lam viée cua mach dién dao chieu quay tic thi
dong co xoay chiéu ba pha khong can in nat ding.

- Lap rip va dau day cic thiét bi trén panel dé dao chiéu quay tirc thi dong co
ba pha.
1. TOM TAT LY THUYET

Trong qua trinh lam viéc cua mot s6 may moc, viec doi chiéu quay dién ra tic thi.
Chang han nhu trong qua trinh cit ren cua mdy tién, khi dao cat di hét hanh trinh cat thi
lap tie nguoi the phai kéo dao ra. dong thai doi chicu quay cua truc chinh dé dua dao
vé vi tri xudt phdt ban ddu, chuin bi cho hanh trinh cat tiép theo. Viéc doi chiéu quay
yéu cdu dién ra mot ciach nhanh chong. khong ¢ du thoi gian cho ngudi tho su dung
thém thao tic an nit dimg. Dé dip ung duoc yvéu ciu trén ta st dung bo nit dn 2 tang
tiép diém thay thé cho bo nit an mot tang tiép diém thong thudng. so do nguven li nhy
hinh v& 18-2.

1. Trang bi dién cua mach

-Cauchi F

- Bo niit an (3 phim. 2 tang tiép diém) PB,. PB,. PB.. Trong dé:

- Nt PB,: Dirng dong cd (stop)

- Nut PB,: Bong co quay thuan (Forward)

- Nt PB.: Pong co quay ngugc (Revert)

- Bo khai dong tir kép gom: Cong tac to K,. K, vi ra le nhiét OL

- Dong co xoay chiéu ba pha ro to long soc M

2. Nguyven ly hoat dong

Mo may cho dong cochav thuan,

- Péng dp 16 midt nguon



- An niit PB,, cuon hit cong tic to K, ¢ dién sé dong cdc tiép diém K, (cap nguon
cho dong co hoat dong) va K, (duy tri cho cong tac o K,). Bong co quay theo chiéu
thuan (theo quy uée) do mach dong lue duge ndi nhu sau:

Angllén > Ay

B

g i blI oo
Cugm‘m 2 Cw
Pdo chiéu dong co:

- Khi dong co dang quay theo chiéu thuén, an niit PB,, cudn hit cong tac 1o K, bi cat
dién, cong tac to K, ¢6 dién s¢ dong cac tiép diém K, (cdp nguén cho dong co hoat
dong) va K., (duy tri cho cong tic to K,). Dong co quay theo chiéu nguoc do thir tr cia
hai pha vao dong co da bi dao.

Dung déng co:

An niit PB,, cuon hit cong tic to K, mat dién s& nha céc tiép diém K, va K,,. Dong
co ngimg hoat dong.
111. NOI DUNG THUC HANH

1. Chuan bi dung cu thiét bi

TT Thiét bi, dung cu S6 luong Ghi cha
| - Panel da nang MEP-3 01 chiéc

2 - Ciu chi 04 chiéc

3 - Conglac 1o 16 A 02 chiée

4 - Bo nit 4n 3 phim, 2 tang tiép diém 01 bo

5 - Ra le nhier 10A 01 chiéc

6 - Pong co xoay chiéu ba pha 1o to long sée 01 chiéc

7 - Day noi, jac cam, 01 bo

8 - Péng ho van nang, tude no vit, kim ép dau cot... 01 bo
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2. So do thuc hanh

a) So do bé'tri thiét bi
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c) So do di day
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3. Cac budc thuc hién

Bure 1: Tim hiéu ciu tao thuc t€ va cic thong s6 ki thuat co ban cua thiét br sir dung

trong mach.

néu 6m mét chi gid tri "o

Buoe 2: Ga lap thiét bi trén panel theo so do bo tri thiét bi hinh 18-1

Buoe 3: Dau mach dién theo so do nguyén 1y hinh 18-2:

- Dau mach dong luc.

- Pau mach diéu khién.

(Tham khao thém so do di day hinh 18-3).

Buce 4: Kiém tra nguoi theo cic bude sau:

- Noi day tir bot trén mach dong luc vao dong co.

- Kiém tra mach dong luc.

- Kiém tra mach diéu khién.

bat que do cia 6m mél - a0 hai ddu mach diéu khién, mach diéu khién sé noi ding
'oc” khi chura tic dong hoac khi an dong thaoi nit PB, va PB,.

- Om mét sé chi gid tri wong duong vai dién trd cudn hit cua timg cong tac Lo trong

cdc truomg hop sau:

90

+ An niit PB,.

+ An niit PB..

+ An vao nim cta timg cong tic to.

Buoe 5: Hoat dong thir theo cédc bude sau:
- Nui ddy nguodn.

- Déng dp 16 mat ngudn.,

- Van hanh dong co quay theo chiéu thuan:
+ An niit PB,.

- Ddi chiéu quay dong co uic thi:

+ An niit PB,.

- Dimg dong co:

+ An it PB,,

- Cat dp 16 mat.

Theo doi hoat dong cua cdc dong co, ghi vao bang chan li.



IV. BAO CAO THUC HANH
1.Tén bai.
2. bac tinh ky thuat va cic tham s6 cta khoi dong tir kép va thiét bi bao vé.
3. So d6 thue hanh.
4. Bang chan Ii.
5. Nhimg nhan xét va két ludn rit ra sau khi thuc hanh.

Thit tu ) Hoat dong céc phan tir trong mach
diéu ']‘Ira.mg ll..lf] Cuon hdt | Cuon hat
Khidn diéu khién -KI K. Ky | Kz | Ky | Ky | BDICM
1 An PB,
2 An PB,
3 An PB,
4 An PB,
5 An PB,
z An PB, hoac
An PB,
7 Tic dong O L

V. CAU HOI KIEM TRA

1. Khi dn vao nit PB,, 6m mét chi gia tri dién tro cua cuon hit K, nhung khi an vao
nim cong tac to, 6m mét chi gid tri """, nhu vay hu hong cia mach thuoc vé phian
ur nao?

2. Gia stir mdi cuon hit ¢6 dién (r¢ thuan la 100Q, néu mach diéu khién néi ding thi
khi an dong thai 2 phim PByva PB, gid tri dién tr¢ cua mach diéu khién la bao
nhiéu 6m?

3. Khi ro to dang quay vai t6¢ do n,, dot ngot dao chicu tir trudmg quay (toc do tir
truimg quay 1a n). Hay tinh t6c do trong doi gidra ro to va tir truong quay tai thii diém
ddi chiéu tir truomg quay. Ban 6 nhan xét gi vé gid tri dong dién tai thoi diém nay?
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Bai 19 - LAP MACH PIEN TU PONG GIOI HAN HANH TRINH

[.MUC DICH

- Hiéu duoc trang bi dién, ¥ nghia va nguyén 1i lam viéc cia mach di¢n tr dong gidi
han hanh trinh chuyén dong.

- Biét lap rdp va dau day mach dién tr dong giGi han hanh trinh chuyén dong dam
bao yéu ciu ki thuat.

1. TOM TAT LY THUYET

Trong mot s6 mdy mac, viéc khdng ché hanh trinh chuyén dong can duoc wr dong
hoa. Vi du hanh trinh chuyén dong cua ban xe dao mdy cat got, hanh trinh chuyén dong
cia may bao giuomg, hanh trinh chuyén dong ctia méc cdu truc...

Dé thue hién diéu nay doi véi cic mdy mac sir dung dong co dién, nguoi ta ding
cong tac hanh trinh gan vao vi tri cdn khong ché. Khoang cich giira hai cong tic hanh
trinh dugce coi la pham vi chuyén dong thiét bi cong tac. So do nguyén Ii hinh 19-2 mo
phong hoat dong cua ban xe dao may cat got kim loai.

1. Trang bi dién cua mach

-CauchiF.

- Bo khoi dong tir kép gom: Cong tac to K. K, va ro le nhiét OL.

- Bong co xoay chiéu ba pha ro to long séc M

- Cong tic hanh trinh LS, LS,

- Bo niit an (3 phim, 2 tang tiép diém) PB,, PB,, PB,. Trong dé:

+ Niit PB,;: Dimg dong co (stop)

+ Nt PB;: Bong co quay thuan (Forward)

+ Niit PB,: Bong co quay nguoc (Revert)

2. Nguyén ly hoat dong

Mo mdy cho déng co chay thudn - mo phong ban may chay vé phia B:

- Pong dp t6 mat nguon

- An niit PB,, cuon hit cong tic to K, ¢6 dién s& dong cic tiép diém K, (cap nguén
cho dong co hoat dong) va K, (duy tri cho cong tic to K,). Cdc uép diem K, déng,
dong co quay theo chiéu thuan, twong tng ban may chay vé phia B.

Khi dén B, ban mdy dap vao viu cla cong tic hanh trinh LS, tiép diem LS, ma ra,
cudn hit cong tac to K, mat dién, dong co ngimg hoat dong, ban mdy dimg lai

Pdao chiéu dong co - mo phong ban mdy chay vé phia A:
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- An niit PB, déng dién cho cuén hiit cong tic to K,, cong tic to K, ¢6 dién sé déng
cdc ti€p diém K,, (cap ngubén cho dong co hoat dong) va K,, (duy tri cho cong tic o
K,). Céc ti¢p diém K,, déng, dong co quay theo chiéu nguoc lai lam kéo ban may di
chuyén vé phia A. Khi ban mdy dén vi tri A s& dap vao vau clia cong tac hanh trinh LS,,
1i€p diém LS,, md ra, cuon K, mat dién, ban mdy dimg lai.

111. NO1 DUNG THUC HANH
1. Chuan bi dung cu thiét bi

r Thict bi, dung cu S6 lugng Ghi chi
1 - Panel da nang MEP-3 - 01 chiége
2 - Cdu chi 04 chiéc | o
3 - Cong téc 10 16 A S 02 chiéc
4 - Cong tac hanh trinh 02chiec |
5 | - Bo nit an 3 phim, 2 tdng 1iép diém 01 bo
6 | - Rolenhiét 10A Ol chiée
7 - Pong co xoay chiéu ba pha ro to 16ng sé¢ Ol chiec | -
8 - Day ndi, jac cim. 01 bo
9 - Pong hé van nang, wdc na vit, kim ép ddu cal.. 01 bo
2. So do thuc hanh
a) Sode bo i thiét bi
O MEFP-3 O
= | WD
- l:: Fo|Fi|F1|Fa q—
1 = —
s [
= (PB1)
| g — )| -B—1—5
?, 'i::B_n\:‘ oL
| T |
! 3* gi— @) CLDELTL Tl Tk ] @)
! ‘ | 60 —=—n]f
F 160
k 270
Hinh 19-1




0b) Sor do nguyén li

Fi|Fa|Fs

'OL:L :l :] :l_:
K23 KI'\
@
Hinh 19-2

94



¢) Sodé di day

& MEP-3
et A5
: [————
J' ‘F
@ @
Fi FJ' F) F‘
17171y
1
£
et [ =
| —
LS L £ f
1 I +r ‘r:r FV 4

]

il
SIS
m

OL[ 1|__T
F # g £

LS.
‘ ‘ IJ clele|e|® &
HHBEHEHIRNN
Yvy AlB|c|o
;E
(D Y our POWER IN

Hinh 19-3



3. Céc budc thuc hién

Buwoe 1: Tim hiéu cdu tao thuc 1€ va cdc thong s6 ki thuat co ban cua thiét bi sir dung
trong mach.

Buée 2: Gé lap thiél bi trén panel theo so d6 b6 tri thiét bi hinh 19-1.

Buoe 3: Bau mach dién theo so d6 nguyén 1y hinh 19-2:

- Dau mach dong luc.

- D4u mach diéu khién.

(Tham khao thém so d6 di day hinh 19-3).

Buce 4: Kiém tra ngudi theo céc budc sau:

- N6i day tir bét trén mach dong luc vao dong co.

- Kiém tra mach dong luc

- Kiém tra mach diéu khién.

Dit que do ctia 6m mét vao hai ddu mach diéu khién, mach diéu khién s& n6i ding
néu 6m mét chi gid tri "=" khi chua tic dong hodc khi 4n dong thoi nit PB, va PB,.

Om mét s€ chi gid tri twong duong véi dién tré cudn hiit cla timg cong téc to trong
cdc trudong hop sau:

+ An niit PB,

+ An niit PB,

+ An vao nim ciia timg cOng tic 10.

Giir nguyén mot trong cac trang thdi tién, téc dong vao cong tic hanh trinh (Néu 4n
niit PB, ta tic dong vao LS,. Néu an PB, tic dong vao LS,), PB,, nim cong tic to con lai
kim vé o,

BioeS: Hoat dong thir theo cdc budc sau:

- N6i day ngudn.

- Déng dp té6 mat ngudn

- Van hanh dong co quay theo chiéu thuin:

+ An niit PB,.

- Déi chiéu quay dong co tic thi:

+ An niit PB,.

- Kiém tra khong ché hanh trinh:

+ Tac dong vao LS, hodc LS, (Khi dong co dang chay).

- Dimg dong co:
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+ An niit PB,,.
- Cét 4p 16 mat.
Theo ddi hoat dong cia cdc dong co, ghi vao bang chan Ii.

IV.BAO CAO THUC HANH
1.Tén bai.
2. ic tinh ky thuat va cdc tham s6 ctia khoi dong tir kép va thiét bi bao ve.
3. So d6 thuc hanh.

4. Bang chan Ii.
5. Nhimg nhan xét va két luan it ra sau khi thuc hanh.

T(‘l;l; w Trang thi : Hoat (lit‘}ng céc phan tr trong mach
\hidn | diéukhién C“‘f-;" bt C"‘;;‘lh“‘ K | Ko | %a | Ka DL‘:IC

1 An PB,

2 An PB,

3 An PB,

4 Téc dong LS,

5 An PB,

6 An PB,

7 Téc dong LS,

" An PB1 hoac

An PB,
9 Tac dong OL

V.CAU HOI KIEM TRA

1. Gia sir mdi cudn hut ¢6 dién trd thudn 1a 100, néu mach diéu khién n6i ding thi
khi 4n dong thoi 2 nit PB,va PB, gid tri dién trd cia diéu khién 1a bao nhiéu 6m?

2. Su gi6ng va khic nhau cua cong tic hanh trinh va niit 4n?
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Bai 20 - MACH PIEN TU PONG GIGI HAN HANH
TRINH VA POI CHIEU CHUYEN PONG

I.MUC DICH

- Hiéu duoc trang bi dién, y nghia va nguyén li lam viéc cua mach dién tr dong gidi
han hanh trinh va déi chiéu chuyén dong

- Biét lap rip va dau day mach dién wr dong gi6i han hanh trinh va déi chiéu
chuyén dong.
Il TOM TAT LY THUYET

Trong mot s6 may moc, viec khéng ché hanh trinh cing nhu tv dong dao chiéu
chuyén dong cdn duge tr dong hod. Vi du hanh trinh chuyén dong cha ban xe dao may
cil tién, chuyén dong cla ban may phay, hanh trinh chuyén dong cla may bao giong...

Dé thuc hien diéu nay d6i véi cac mdy méce st dung dong co dién, ngudi ta ding
cong tac hanh trinh gan vao vi tri can khéng ché. Khodng cdch giira hai cong tic hanh
trinh duoc coi 1a pham vi chuyén dong cia thiét bi cong tic. So dd nguyeén i hinh 20-2
mo phong hoat dong cua ban xe dao mdy cét got kim loai.

1. Trang bi dién cua mach

-Céauchi F.

- BO ndt an (3 phim, 2 tang ti€p diém) PB,, PB,, PB,. Trong dé:

+ Niit PB;: Dimg dong co (stop).

+ Niit PB,: bong co quay thuan (Forward).

+ Niit PB,: Pong co quay nguoc (Revert).

- Bo khdi dong tir kép gom: Cong tic to K, K, va ro le nhiet OL.

- Dong co xoay chiéu ba pha ro 1o 16ng séc M

- Cong tac hanh trinh LS, LS,.

2. Nguyén ly hoat dong

Md mdy cho dong co chay thudn - mé phong ban mdy chay vé phia B

- Pong dp 6 mdt nguon.
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- An niit PB,, cudn hiit ¢ong tac to K, ¢6 dién s€ dong cdc ucp diém dong luc K, cap
ngudn cho dong co hoat dong va K, duy tri cho cong tac to K, bong co quay theo
chiéu thuan, twong (ng ban may chay vé phia B.

Khi dén B, ban may dap vao vau cla cong tic hanh trinh LS, tiép diém LS, mo ra,
cuon hiit cong téc to K, mat dién, dong co ngimg hoat dong, ban may dimg lai

Tw dong ddo chiéu déng co - mo phong ban may chay vé phia A

Kht dén B, ban may dap vao cong tac hanh trinh LS . uép di¢m LS, déng lai. dong
dién cho cudn hit cong tac 1o K,, cong tic to K, ¢6 dién sé dong cdc tiép diém dong luc
K,, cap nguén cho dong co hoat dong va K, duy tri cho cong tac w K, Dong co quay
theo chiéu nguoe lai lam kéo ban may di chuyén vé phia A Khi ban may dén vi tri A sé
dap vao vau clia cong tac hanh trinh LS,, tiép diém LS., md ra. cuon K, mat dién dong
thoi déng dién cho cudn hit K, qua tiép diém LS,,. Hanh trinh cta ban may lap lai tr A
dén B.

Nhu vay su chuyén dong cua ban mdy dugc thue hién wr dong nhér cong tac hanh
trinh. Mudn ban mdy dimg lai, tic dong vao niit an PR,

111. NOI DUNG THUC HANH

1. Chuin bi dung cu thiét bi

T Thiét bi, dung cu | sswomg [ Ghichg
1 |- Panel da nang MEP-3 01 chiéc
2 |-Ciuchi 04 chiéc
| 3 |-Congtacw 16 A 02 chiéc
| 4 |- Cong tac hanh trinh _ 02 chiée
| S | -Bonit &n 3 phim, 2 téng ti€p diém 01 bo
6 |-Rolenhiet 10A 01 chiéc
L—Tn - Pong cd xoay chiéu ba pha r6 to I6ng soc 01 chiéc I
8 |- Day n6i, méng day WD... __ 01 bo '
| 9 | -Pongho van nang. wéc novit, kimépdaucor | 01ba |
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2. So dé thuc hanh
u) So do bo'tri thiél bi

o MEP-1 :
t wD

Ffl Fa|F1|Fs :‘

= =]

g 1 % 5

s | =

L
‘-; E o popopopoacny ®)
R f B H
I 270 i 1
Hinh 20-1
b) So do nguyén li

" = B 1
F?“F:S : C&,S'
AR

Hinh 20-2
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¢) So dé di day
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3. Cic buéc thuc hién

Bucc 1: Tim hiéu c4u tao thuc t& va céc thong s6 ki thuat co ban cua thiét bi sir dung
trong mach.

Bugc 2: Ga 14p thiél bi trén panel theo so d6 b6 tri thiét bi hinh 20-1

Buoe 3: Ddu mach dién theo so dé nguyeén 1y hinh 20-2

- Ddu mach déng luc

- D4u mach diéu khién

(Tham khao thém so d6 di day hinh 20-3).

Budc 4: Kiém tra nguoi theo cdc budc sau:

- N¢i day tir b6t trén mach dong luc vao dong co .

- Kiém tra mach dong luc

- Kiém tra mach diéu khién.

Dit que do clia 6m mét vao hai ddu mach diéu khién, mach diéu khién sé néi diing
néu 6m mét chi gid tri "=" khi chwa tic dong hoac khi &n déng thoi niit PB, va PB,. Om
mét s& chi gid tri twong dwong véi dién trd cudn hiit cha timg cong téc to trong cdc
trudmg hop sau:

+ An niit PB,

+ An niit PB,

+ An vao niim ctia timg cong tic to.

+ Téc dong vao timg cong tic hanh trinh.

Giir nguyén mot trong cdc trang thai trén, tic dong vao cong tic hanh trinh (néu an
PB, thi tdc dong vao LS,, néu an PB, thi tic dong vao LS,) nim cong tic to con lai, PB,
kim vé eo.

Budc 5: Hoat dong thir theo céc budc sau:

- N6i day ngudn.

- Déng dp 16 mét ngudn

- Van hanh dong co quay theo chiéu thuan:

+ An niit PB,

- Déi chiéu quay dong co tic thi

+ An niit PB,.

- Kiém tra cong tic hanh trinh.

Téc dong vao LS, hoac LS, (Khi dong co dang chay).

- Dimg dong co
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+ An niit PB,
- Cét 4p 16 mat
Theo dai hoat dong ctia cic dong co, ghi vao bang chan Ii.
IV.BAO CAO THUC HANH
1. Tén bai.
2. bic tinh ky thuat va cic tham s6 ctia khai dong tir kép va thiét bi bao vé.
3. So 6 thuc hanh.

4. Bang chan li.
5. Nhitng nhan xét va két ludn rit ra sau khi thuc hanh.

Thit tw . Hoat dong cac phén tir trong mach
giew | g thdl R G| Cuon ha b/C
khién diéu khién k| kz Ky, K, Ky Ky M
I An PB,
2 An PB,
3 An PB,
4 An PB,
: _5 Tédc dong LS,
6 | TicdongLs,
7 An PB,
" An déng thisi PB,
va PB,
9 Tac dong OL

V. CAU HOI KIEM TRA

1. Hanh trinh chuyén dong dang theo chiéu thuan, tic dong vao cong tac hanh trinh
LS,, mach hoat dong nhu thé nao?

2. Khi t6i diém B ban mdy ngimg hoat dong, theo ban hu hong & dau? Tim nguyén
nhan va cdch khéc phuc?
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Bai 21 - LAP MACH PIEN PIEU KHIEN PONG CO RO TO
LONG SOC 2 TOC PO KIEU Y/YY

(Tuy chon téc dé bang niit an)

1.MUC PiCH

- Hiéu dugc trang bi dién va nguyén i lam viéc cia mach dién dong co 16 to 1ong séc
2 16c do kiéu sao noi Liép - sao song song (Y/YY).

- Lap rdp va dau duge mach dién dong co 1o 1o 1ong soc 2 toc do Kicu sao noi tiép -
sao song song (Y/YY).

II. TOM TAT LY THUYET

O bai thuc hanh s6 10 ta da nghién cttu vé ban chat va nguyén Ii thay déi t6c do déng
co 1o to long séc bang cich thay déi s6 cuc. Tuy theo tinh chat cong viée & cac thoi
diém khdc nhau ma ngudi tho van hanh mdy phai lua chon t6¢c d6 phii hop. Duong
nhién d€ lua chon t6c do dong co khong thé ddu néi theo kiéu thi cong ma thong
thuong dugc lua chon thong qua viéc "an nit” lua chon t6c do. So dé nguyén Ii hinh
21-2 minh hoa phuong thic diéu khién dong co ro to léng séc 2 té: do kieu Y/YY (tuy
chon 16c do bang niit dn).

1. Trang bi dién cua mach

-Cauchi F

- BO niit an 3 phim (2 tang ti€p diém) PB,, PB,, PB, Trong dé:

+ Niit PB;: Niit dimng dong co

+ Nt PB,: Niit chon toc do n,

+ Nt PB,: Nit chon toc dé n,

-Cong tac 0 K, K,, K,

- Ro le nhiét OL

- Pong co xoay chiéu ba pha ro to 16ng séc 2 toc do M.,

2. Nguyeén Iy hoat dong

Diéu khién cho déng co quay é 1oc do thap

- Pong dp 16 mat nguon

- An nit PB,. cudn hiit cong tac to K, co dién sé dong dién cho cdc cuon day dong co
lam viéc ¢ che do diu sao noi Liép - tuong duong vai s6 cuc nhicu. dong co chay vai 1oc
do thapn,.
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Piéu khién cho dong co quay @ 16¢ do cao

- An niit PB,, cu6n hiit cong tic to K, mat di¢n, cudn hit K,, K, ¢6 dién s¢ dong di¢n
cho cédc cudn day dong co lam viéc & ch€ do dau sao song song tuong duong vdi s6 cuc
it, dong co chay véi t6c do cao n,.

Ditg dong co

- An niit PR, mach diéu khién mat dién, ct dicn mach dong lue, dong co ngimg hoat dong.

111. NOI DUNG THUC HANH
1. Chudn bi dung cu thiét bi

T ‘Thiét bi, dung cu S luong Ghi cha
I |- Pancldanang MEP-3 _ 01 chiéc
2 - Céu chi ) _ 04 chiéc
3 - Cong tac 1o 16 A 03 chice
4 - Bo ndt an 3 phim 01 bo
5 | -Rolenhiet 10A 02 chicc

- Pong co xoay chiéu ba pha ro to 16ng soc 2 16¢
G ag'dfi nGi kida YIYY 2 | Olchige
7 | - Day néi, Jac cam, méng day (WD). 01 bo
8 - Pong ho van nang, udc no vit, kim ép ddu ¢ot... 01 bo
2. So do thuc hanh

a) So dé bo'tri thiét bi
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Hinh 21-1
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b) So do nguyén li
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d) Sevdo di day mach diea Klien
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3. Cic budc thuc hién

Bure 1: Tim hidu cdu tao thye 1€ va cdc thong s6 KT thuat co ban cua thi¢t bi sir Jung
trong mach.

Buge 2: G lap thicét bi trén panel theo so do bo tri thiét bi hinh 21-1

Buge 3: Ddu mach dién theo so dé nguyén 1y hinh 21-2

- Diu mach dong luc

- bau mach diéu khién

(Tham khao thém so do di day hinh 21-3 vi hinh 21-4).

Buge 4 :Kiém tra nguoi theo cic bude sau:

- Noi day tir b6t trén mach dong luc vao dong co .

- Kiém tra mach dong luc

- Kiém tra mach diéu khién,

B 52 Hoat dong thir 1dn | theo cic bude sau:

- NGi day nguon.

- Béng dp 16 mdt nguon

- Mo may dong co toc do thap :

+ An nit PB,

- Md mdy dong co toc do cao:

+ An nit PB,

- Dimg dong co :

+ An niit PPB,

- Ciitdp 16 mat

Theo doi hoat dong cua cde thict by, ghi viio bang chan Ii.

Buce 6: Hoat dong thir 1an 2 theo cie bude sau:

- Mic them dong hd A~ vivo mot trong ba pha d¢ do Ly (MAC AL UED phia sau cdu chi).

- Mic thém dong ho V-~ song song voi mot phan ur day quin bat ki, chang han 2C,- 4C,

- Kiém tra ki lai mach

- Déng dp 10 mdt nguon

- MG may dong co chay toc do thap:

+ An niit B,
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+ Theo déi hoat dong cia dong co, ampe mét, von mét

- Md& mdy dong co chay toc do cao :

+ An niit PB,

+ Theo ddi hoat dong cuta dong co, ampe mét, von mél rit ra nhan x¢éL
IV.BAO CAO THUC HANH

1.Tén bai.

2. Bic tinh k§ thuat va cdc tham s6 ctia cdc thict bi.

3. Sur d6 thue hanh.

4. Bang chan li

Hoat dong céc phan 1 trong mach —|

Thir e
dicu
khién

Trang thdi | Cuon | Cuon | Cuon
diéukhién | hat | hat | ha K, Ko | Ky | Ko | M
Ki | K, K,

An PB,

An PB,

An PB,

An PB,

An PB,

| B | —

An PB, hoic
An PB,

7 Téc dong OL

5. Nhimg nhan x¢t va két luan rit ra sau khi thue hanh.
V. CAU HOI KIEM TRA
1. Nguyén li thay déi t6c do cia dong co bing cich thay ddi s6 doi cue?
2. Khi diéu chinh 2 ro le nhié¢t cho dong co trong mach trén ban cin phai chd y dic¢u gi?

3. C6 thé dung mot ro le nhiét chung cho ca 2 ¢ do duoc khong? Tai sao?
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Bai 22 - LAP MACH DIEN DIEU KHIEN PONG CORO TO
LONG SOC QUA 2 CAP TOC PO KIEU Y/YY

I.MUC DICH

- Hiéu duoc trang bi dién va nguyén i lam viée cia mach dién dicu khién dong co
ro o l6ng s6¢ qua 2 cap t6c do kiéu Y/ YY

- Lap rdp va ddu duge mach dién diéu khién dong co ro to long s6c qua 2 cdp 16¢ do
kicu Y/ YY.
1. TOM TAT LY THUYET

1. Trang bi dién ctia mach

-Cauchi F

- Bo nit an 2 phim PB, PB,. Trong dé:

+ Niit PB,,;: Nt dimg dong co

+ Nit PB;: Nit md mdy

- Cong tic 0 K, K,, K,

- Ro le thoi gian TS, TS,

-Ro le trung gian RT

- Ro le nhi¢t OL,, OL,

- Pong co xoay chiéu ba pha ré 1o 16ng s6c¢ 2 16¢ do M

2. Nguyén ly hoat dong

M ndy

- Pong dp 1o midt nguon

- An nit PB, dong dicén cho cuon hiit cong tic 1o K, va ro le thoi gian TS,. Cuon hut
cong tic W K, ¢6 dién € dong dién cho cdc cuon day lam vice & ché do dau sao noi tiép
- twong duong véi s cue nhiéu, dong co chay vai 10¢ do thap n,.

Sau mot thisi gian, ro le thdi gian TS, nha tép diém TS,, va dong TS,,, cudn K, mat
dién, cuon K, v K, ¢6 dién déng dién cho cdce cudn day cia dong co lam viée ¢ ché do
ddu sao song song - twong duong véi sO cuc it, dong co chuyén sang hoat dong & to¢ do
cao n,

Dinyg ding co

An ndt PB; (nut @n hai tdng 1iép di¢m), cuon K, K; mat dién, cudn RT va ro le thoi
gian TS, co dicn. Cudn RT ¢o dién s¢ dong dién cho cuon K. Lic nay dong co chuvén



sang hoat dong ¢ to¢ do thap cho Wi khi ro le thoi gian TS, nha tucp diém TS, thi cudn
K, mat di¢n va dong co dimg hin.

111. NOI DUNG THUC HANH
1. Chuan bi dung cu thiét bi

Tr Thi¢l bi, dung cu S0 luang Ghi chd
| - Pancl da nang MEP-3 01 chige
2 - Cau chi 04 chicc
3 | -Congracs 16 A 03 chiée
4 | - Bo ndt an 2 phim 01 bo
5 |- Ralenhict 10A 02 chicc
6 | - Ra le thn gian loai ON DELAY 02 chicc
7 | - Ruletrung gian 01 chice
- Pong cu xoay chicéu ba pha ro to 16ng -
ste 2 1oe do doi noi kicu Y/Y'Y Wl enie
9 | - Day ndi, jac cim. 01 bo
10| - Bdng hd .an nang, wde ng vit, kim ép ddu col... 01 bo
2. So dé thue hanh
a) Sor do bo' i thiét bi
@) O
MEP-}
L WD
Fi|F: [Fo |Fe
-——| =i
|
Fi - I O S
2l r— i ]
& OL: | OL,
(7| C
' i 2 @) LLLLLLE [T Tk ] ®)
, | ol {- ]
| —— [ l}
7o -—

Hinh 22-1



b) Su da nguyén li

NN

1

i —
Er e

S'R'I'i

K & fJ f1 [0

Hinh 22-2
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¢) Serdo di day mach dong hee

g MEP-3
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TS, o | TS
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) Sordo di day mach diéu khién

& D

TS) ele | e

.2

TS

PB.
PBo
4 x /:, ¥ A r |
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3. Cic bude thuc hién

Buge 1: Tun hidu cdu tao thue & vi cde thong s ki thuat co ban cda thiét bi str dung

trong mach.

Bude 2: Ga lap thict bi trén panel theo so dd bo tei thiét bi hinh 22-1
Buoe 3: Bau mach dién theo so do nguyén 1y hinh 22-2
- Pau mach dong luc
- Dau mach diéu khién
(Tham khao thém so d6 di day hinh 22-3 va hinh 22-4).
Buoe 4: Kidm tra nguoi theo cie bude sau:
- Nai day tir bot trén mach dong lue vao dong co .
- Kiém tra mach dong luc
- Kiém tra mach diéu khién.
Bude 5: Hoat dong thir theo cde bude sau:
- N6i day nguon.
- Pdng dp 16 mél nguon
Md may dong co:
+ An niit I’B,
- Dimg dong co
+ An nit PB,
- Cit dp 16 mdt

Theo doi hoat dong cua céc thi¢t bi, ghi vao bang chan Ii.

V. BAO CAO THUC HANH

1.T¢n bai.

2. bac tinh k§ thuat va cde tham s6 ctia cdce thi¢t bi.
3. Su o thue hanh.

4. Bang chan 1i.

i l[']!':trulu Trang thi | — : _I loat G.OTE cdc phan wr trong mach - j
: khicn di¢u khicn h(l'::‘;?i }f;;"-;?z :;::-I“-E'l K, Ky, | TS, } IS, M
| An I’B, 1

'L 2 An P33, | : - |

e An 3, " ‘ R
T Tiweameor | | 2

5. Nhing nhin xét va ket luan rdt ra sau khi thue hanh.
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VOCAL HOLKIEA TRA
I Giaosu dien oo cuon hot K, ks K TS TS e Taon Ta 100, 100100, 200, 200)
(€2) Bien tro cua mach dicu khien ~¢ la bao nliuéu om neu thue ien mot trong cac thao
1L sau
An ot 'R
An nut 'K
- Khong an phim nae
A dong thon 2 plum PBva 1B
2 Khi didu chinhro fe nhier cho dong co trong mach tren ban cin phin chu vy dicu gi?
 Ban co nhan wet s momen guay cua dong o iren o 2 10e do khae nhao!?

4 Qua trinh dn PPRco phan Lo qua trinhy ham dong nang hay khong? Tai sao”



Bai 23 - LAP MACH DIEN DIEU KHIEN PONG €O RO TO
LONG SOC 2 TOC PO KIEU A/YY

(Tuy chon toc do bang niit én )

1.MUC PICH

- Hicu duoc trang bi dién va nguyén i lam viéc cta mach dién diéu khién dong co o
to 16ng s6e¢ 2 t6e do kiéu tam gide néi Lp - sao song song (A/YY).

- Lap rdp va ddu duoc mach dién diéu khién dong co ro to 1ong séc 2 16¢ do kiéu tam
gidc ndi tiép - sao song song (A/YY).
1. TOM TAT LY THUYET

Dong co 2 toc do kiéu Y/YY khi chay & t6c do thdp tuy giam duoc dong khoi dong
nhung moé men m& mdy va cong suat bi giam nhiéu (do & 16c do thap, dién dp dat vao
mbi phdn tfr day quan gidam di mot nira). D& khic phuc nhuge diém nay ngudi ta sir
dung dong co 2 tée do kiéu ddi ndi A/YY. So dé nguyén 1i mach diéu khién dong co 2
t6c do kiéu déi n6i A/YY tuy chon toe do bang niit &n nhu hinh 23-2.

1. Trang bi dién cua mach

-CiduchiF

- Cong tic o K, K,

- Bo niit an 3 phim PB,, PB,, PB,. Trong d6

+ Nt an PBy: Niit dimg dong co

+ Nt dn PB,: Niit chon toc do n,

+ Niit dn PB,: Niit chon t6¢ do n,

- Ro'le nhiét OL, OL,

- Dong co xoay chicu ba pha ro to 1ong séc 2 toe do M

2. Nguyén ly hoat dong

Diéu khién cho dong co quay o toc do thap

- Péng dp t6 mat ngudn

- An niit PB,, cuon hit cong tac Lo K, ¢ dién s€ déng dién cho cdc cuon day dong co
lam viée & ché do tam gide néi ép - wong duong véi s6 cuc nhiéu, dong co chay véi
oc do thap n,

biéu khién cho dong co quay o toe do cao

- An nit PB,, cuon hit cong tac o K, mat dién, cuon hut K, ¢6 dién sé dong dién cho
cde cuon day lam viée & ché do dau sao song song - trong duong vai so cuce it, dong co
chay vai 16e do cao n,
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Dimg dong co
- An niit PB,, mach diéu khién mat dién, cit dién mach dong luc, dong co ngimg hoat dong.

111. NOI DUNG THUC HANH
1. Chuin bi dung cu thiét bi

i T Thiét bi, dung cu S0 luong Ghi chd
I | - Panel da nang MEP-3 | 01 chiée
2 |-Ciuchi | 04chiée
| 3 [-Congtacto 16 A o 02 chiéc
4 | - Bo ndt &n 3 phim 01 bo B
5 | -Role nhiet 10A ) 02 chiée )
- Pong co xoay chi¢u ba pha ro to 16ng séc 2 1dc 5
5 | @ 861 nGi kidu ANY o : Qg
7 | - Day ndi, jic cim, mang day (WD). 01bo -
8 | - Péng hé van nang, tude no vit, kim ép ddu cot... 01 bo o
2. S0 dé thuc hanh

a) So do bo'tri thiét bi

= |
g :
| K Ka K E
=
! il |
g OLa | OL:
2
1—L |
(=}
s Lo TR
' P —
160 ————=—y
L 270

Hinh 23-1
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v Nevder di day mach dong i
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d) 8o do di day mach diéu khién

P

PB.

PBi
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3. Cac budce thuc hién

Buoe I: Tim hiéu cdu tao thue 1€ va cic thong so Ki thudt co ban cia thiét bi sir dung
trong mach.

Bucc 2: Ga lap thiét bi trén panel theo so d6 bo tri thiét bi hinh 23-1

Burée 3: Ddu mach dién theo so d6 nguyén 1y hinh 23-2

- Ddu mach dong luc.

- Du mach diéu khién.

(Tham khao thém so d6 di day hinh 23-3 va hinh 23-4).

Budce 4: Kiém tra nguoi theo cdc buéce sau:

- N6i day tir bot trén mach dong luc vao dong co .

- Kiém tra mach déng luc

- Kiém tra mach diéu khién.

Buge 5: Hoat dong thir 14n 1 theo cdc budc sau:

- N6i day ngudn.

- Déng dp 16 mat nguén

- M& méy dong co t6c do thip: An nut PB,

- M mdy dong co téc do cao: An niit PB,

- Dimg dong co

+ An niit PB,

+ Cat 4p 16 mat

Theo doi hoat dong cta cdc thiét bi, ghi vao bang chén Ii.

Buge 6: Hoat dong thir 1dn 2 theo cac budc sau:

- Mic thém déng hé A~ vao mot trong ba pha dé do I, (mac nGi tiép phia sau cdu chi -),

- Mic thém déng ho V~ song song véi mot phan tir ddy quan bat ki, ching han ”C,- 4C,

- Kiém tra ki lai mach

- Béng dp 16 mat nguon

- M@ may dong co chay toc do thap:

+ An it PB,

+ Theo doi hoat dong cua dong co, ampe mét, von mét.

- Md& may dong co chay 1o¢ do cao: An nit PB,

Theo doi hoat dong cta dong co, ampe mét, von mét rit ra nhan xét.



IV BAO CAO THUC HANH
1. Tén b,
2. bac tinh k¥ thudt va cic tham s cua cac tict n
3. Serdo thue hinh
4 Bang chin i
5. Nhimg nhan x¢t va kE ludn rdl ra sau khi thue hanh
v CAU HOLKIEM TRA
1. Nguyen 1i thay doroe do cia dong co bing cach thay dor so dor cue?

2. K diéu chinh o le nhict cho dong ca trong mach trén can phai chu v dicu g1
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Bai 24 - LAP MACH PIEN DIEU KHIEN DONG CO RO TO
LONG SOC QUA 2 CAP TOC PO KIEU A/YY

1.MUC DICH

- Hi¢u duge trang bi dién va neuyén I lam vice cda mach dién di¢u khién dong co ro
to 1ong séc qua 2 cap e do dbi noi kitu A/ YY.

- Lap rdp va dau duoe mach dién dong co 10 o 1ong sé¢ qua 2 cap e do doi noi
kicu A/ YY.
1. TOM TAT LY THUYET

V¢ nguyén tic, khi bt dau chay thang mdy phai chay ¢ t6¢ do cham n, sau d6 duge
tang 16¢ do lén n,. Khi gdn i dich thang mdy lai duoce chuyén vé hoat dong & toe do
cham n, truGe khi dimg han & vi tri dich. Doi vai ban mdy cia mot s6 mdy phay ciing
vy, trude khi ddi chicu chuyén dong, dong co ban mdy giam toe do

Sa d6 nguyén 1i mach dién diéu khién dong co o to long s6e qua 2 cdp 6e do déi
noi kicu Y/ YY ma ta da dé cap ¢o nhuoe didm la mo men khoi dong bi giam nhiéu ¢
toc do thap nén it duoe dung. Trong cic mdy cdl hodc ciu thang mdy 6e do cham thi
phuong thire di¢u khién dong o ro Lo 1ong sée qua 2 cap toc do déi noi kicu A/YY phd
bi¢n hon.

S0 dd nguyén 1i nhu hih 24-2

1. Trang bi dién cua mach

-Ciuchi F

- Bo ndit an 2 phim ’B,,, PB,. Trong da:
+ Nut PB;: Nit dimg dong co

+ Nt PB;: Nit mo may

- Cong tac w K, K, K,

- Ro le thoi gian TS, TS,

- Role trung gian RT

- Role nhiet OL,, OL,

- bong co xoay chicu ba pha ro o [6ng soc 2 e do M



2. Nguyén ly hoat dong

M may

- Baong dp 6 mat ngudn

- An ndt PB, . cuon hiit cong tic w K, ¢6 dién s€ dong dién cho cac cuon day lam vice
& ¢h& do dau tam geic noi GEp - wong duong vii 86 cue nhidu. dong co chay vai e do

thiip n,.

- Sau mot thoi gian o le thi gian TS, nha tép diem TS, va dong TS,,. cuon K, mal
dicn, cuon K, va K, ¢6 dién dong dicn cho cac cudn day lam viée o ché do ddu sao song

song - Wwong duong vai so cuc it, dong co chuyén sang hoat dong & ¢ do cao n,.

Dimg dong co
s 0 fn ]

- Khi theng mdy gan (i dich, an nit PB, (nit an hai tang uép di¢m). cuon K,. K, mil
dién, cuon RT va ro le thoi gian TS, ¢6 dién. Cuon RT ¢6 dién s¢ dong dién cho K, d¢
chuyén dong ca sang hoat dong @ 16¢ do thap cho 16i khi ro le thsi gian TS, nha ticp
diém TS,, thucuon K, mat dién va dong co dimg héan.

111. NOI DUNS THUC HANH

1. Chudn bi dung cu thiét bi

r Thict by, dung cu 50 luomng Ghi chd
1 |- Panel di nang MEP-3 01 chice
P - Cau chi 04 chice
3 - Cong tac w16 A 03 chice
4 | - Bondtan 2 phim 01 bo
5 - Ru le nhict 10A 02 chiée
6 |- Rutle thivi gian loai ON DELAY 02 chie
7 | - Raletrung gian 01 chiée

‘Dl-]n’i."f 18F: hig F: E O Sng soc o¢ do
g . r}_;ﬁitk?éud):(;il(a;u ba pha ro 1o long séc¢ 2 toe do 01 chide
9 | - Day ndi, jac cam, mang day (WD). 01 bo
10| - Pdong hé van nang, tuoe na vit, kim ép dau cat... 01 bo
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2. So do thuc hanh

a) Sordo ba i thiét bi
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¢) So do di day mach dong hee
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d) So do di day mach diéu khién
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3. Cac budc thuc hién.

Buce 1: Tim hiéu cau tao thue (& va cdc thong 6 ki thuat co ban cua thiét bi sir dung
trong mach.

Bucre 2: Gi Lap thict bi trén panel theo so dd bo tri thiét bi hinh 24-1

Bue 3: Bau mach dién theo so do nguyén ly hinh 24-2

- Dau mach dong luc

- bau mach diéu khién

(Tham khao thém so d6 di day hinh 24-3 va hinh 24-4)

Bue 4: Kiém tra nguoi theo cic bude sau:

- Noi day tr bot trén mach dong lue vao dong co,

- Kiém tra mach dong luc

- Kiém tra mach diéu khién.

Buae 5: Hoat dong thir

- Noi day nguon,

- Pong dp 16 mat nguon

- Md may dong co:

+ An nit PB,

- Dimg dong co:

+ An niit PB,

Theo doi hoat dong cua mach, ghi két qua vao bang.
IV.BAO CAO THUC HANH

1.Tén bau.

2. bac tinh ky thuat va cde tham so cuia cac thict bi.

3. Sor do thue hanh

4. Ring chan Ii.

N

- Nhimg nhan x¢t va k¢t luan rit ra sau khi thue hanh.

V. CAU HOI KIEM TRA
I Nguyen 1i thay don toe do cua dong co bang cach thay doi so don cue?

2. Khi di¢u chinh ro e nhict cho dong co trong mach trén ban can phai cha v dicu gi?
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Bai 25 - LAP MACH DPIEN BAO VE PONG CO BA PHA
KHI MAT PHA

(Diing tu dién tao trung tinh gia)

.MUC DICH

- Hi¢u duoc nguyén tic cua phuong phdp bao vé ding so dé 00" dé bao vé dong co
ba pha khi mat dién moét pha.

- Lap rip va ddu duoc mach dién bao v¢é dong co ba pha khi mat dién mot pha ding
bing tu dién.

II. TOM TAT LY THUYET

Mot trong nhimg nguyén nhan lam cho dong dién qua cudn day cua dong co khong
déng bo ba pha tang cao va ¢6 thé 1am cho cudn day bi chdy la do dong co dang lam
viéc bi mat dién mot pha. Dé bao vé dong co khi mit dién mot pha ¢é nhiéu so do dé
bao v& dua trén cdc nguyén Lac khic nhau. Sau diy ching ta nghién ciru phuong phip
bao vé mat pha ding tu dién tao trung tinh gia:

- Cdch né1 tu dién tao trung tinh gia

Vé nguyén tic ta ¢6 thé chon bat ki 3 phan tr nao dé ¢6 tinh chat giéng nhau dem
ddu thanh hinh sao. Khi d6 dong dién qua 3 phdn tr nay giong nhau vé bién do va tan
s6, chi léch pha nhau vé dién la 120", O day ta chon 3 tu dién ¢6 tri s6 dién dung giong
nhau, thoa man duoc dién dp lam vice. (SO di chon tu dién vi tu dién khong tiéu hao
dién nang). Phin day noi chung giita 3 w dién chinh la diém trung tinh gia O’- Xem so
dé hinh 25-a

A
C, 1 A
C.’ T\ Ci /
B AT }/
i 0-0
¢ B/ C
a) b) )

Hinh 25
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Khi dién dp pha trén 3 tu dién 12 nhu nhau thi diém trung tinh gia OS¢ trung véi
diém trung tinh that O. Tic 1a dién dp U, = O(v) (hinh 25-b).

- S thay doi dién dp U~ khi bi mat pha.

Ngit dién vao t dién C,, khi d6 tu C; coi nhu duge loai ra khoi mach dién. di¢n dp
trén tu C, va C, bang nhau vé tri s6 va trung pha véi dién ap Uy~ Do do ta co

U BC
Uy, =gy = =
Nhu vay O'da roi dén trung diém ctia doan AB. Xét tam giac BOO™ ta ¢6:
U, =00"= 92‘—2 =110 (V) (Xem hinh 25- ¢).

Két ludn: Trong mang trén, khi bi mat pha dién dp gita trung tinh that va trung tinh
gid bdng mot mita dién dp pha.

K¢t luan trén chi dding khi OO™ hé mach va tu C, phai duge ngat mach triét dé.
Trong thuc (€, khi ta dp dung dé bao v¢é dong co dién thi tinh trang cua mach dién lai
khic. Chang han:

- Khi bi mat pha A thi cuon day pha A tuy khong cé dong dién chay qua nhung trén
pha A cla dong co van ¢6 mot tri s6 dién dp cam tmg nao do (ldc nay pha A déng vai
tro cudn thi cap) wic la dién dp trén tu C, khac khong.

- Khi mic ro le vio 2 diém OO’ di nhién 1a dién dp nay s& giam so véi khi ha mach.
bién dp nay gidm it hay nhi¢u tuy thuoc vao tr khdng cia ro le va dung khang cla tw
dién. Dié¢n dp nay ma giam qua thap thi ¢6 thé ro le khong tic dong.

Do d6, dé bao vé dong co bi mit pha ding tu dién ta phéi lua chon tri sO tu dién va
ro' le phtu hop. Thong thuong, theo kinh nghiém ngudi ta chon nhur sau:

C,=GC=C,=4-6 yF.
Dién dp dinh muc cua tu = 400 = 600 VAC
Ro e loai 24 VAC

So do nguyén 1i nhu hinh 25-2

1. Trang bi dién cua mach

-Cauchi F

- Bo nitan 2 phim PB,. PB,. Trong d6:
+ Nut PB,: Nut dimgdong co

+ Nt PB;: Nat ma may

132



- Cong tic o K,

- Ro le nhiét OL

- Role trung gian RT

- Dong co xoay chiéu ba pha ro to 16ng séc M.

2. Nguyén ly hoat déng

Mo mady:

- DPéng dp 16 mat ngudn

- An niit PB,, cuon hiit cong tic 1o K, ¢6 dién s& déng dién cho dong co ba pha hoat

dong, tiép diém K, déng lai d€ duy tri. Néu dong co khong bi mat pha thi ro le RT
khong tac dong, mach diéu khién vén c6 dién, dong co lam viéc binh thuimg.

Bdo vé dong co bi mdl pha:

- Khi dong co ba pha bi mat pha dién dp giira hai diém OO’ tang lam cho ro le trung
gian RT tdc dong nha ti€p diém thuomg déng RT,, mach diéu khién bi mat dién dé bio
vé an toan cho dong co.

Dimg déng co.:

- An niit PB,, mach diéu khién mat di¢én, dong co ngimg hoat dong.

1. NO1 DUNG THUC HANH

1. Chuan bi dung cu thiét bi

T Thiét bi, dung cu S5 luong Ghi chd
1 | - Panel da nang MEP-3 01 chiéc
2 - Cau C[-li - e a4chll.c
3 |- Congtacto ]6 A o | ﬁZ chiéc
” .4 | - B;).nlil A'n-2 phim | o - _U_l bi)_
5 - RU.le nf)iel 10A - o 01 chiée
6 —-Pa- nel tu dién + ro le_lrung_gaan - 01 bo .
‘.i’_ - Doﬁg cﬁ xoay Ch.iél.; t-)a- pha rﬁ.lo 16ng séc 01 chiée
8_ - Day néi, Ja_r:c;m r;ﬁ‘;ng da-y (WD). 01 bo
9 | - Péng hd v.an nang, tudc na vit, kim ép ddu cot... - Uibﬁ




2. So d6 thue hanh

a) Sor do ba'tri thiét bi

s
: g k_|vi8
N Rchs =3
i oL
z
; | 000
l ;_* BEDDEEROAEDD CeI)
§ 3 (@] (@)
P
Hinh 25-1
b) Sor do nguyén li

Iinh 25-2
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3. Cac budc thuce hién.

Buoe I: Tim hiéu céu tao thuc (€ va cic thong s6 ki thuat co ban cua thiét bi sir dung
trong mach.

Buoe 2: Ga 1ap thiét bi trén panel theo so d6 b6 tri thiét bi hinh 25-1

Buere 3: Dau mach dién theo so dé nguyén 1y hinh 25-2.

- Pdu mach dong luc

- Biu mach diéu khién

(Tham khao thém so dé di day hinh 25-3).

Biée 4 :Kiém tra ngudi theo céc budc sau:

- Kiém tra mach dong luc

- Kiém tra mach diéu khién.

Buege5: Hoat dong thir

- NGi day ngudn.

- DBéng dp t6 mat nguén

- M& médy dong co

+ An nit PB,

+ Do dién dp trén ro le. Theo doi hoat dong mach dién, ghi két qua vao bang.

- Bdo vé mit pha

+ Lan luot ngit dién mot trong ba pha vao dong co

+ Theo ddi hoat dong cia mach dién, ghi két qua vao bang.

- Dimg dong co:

+ An niit PB,

+ Theo doi hoat dong ciia mach dién, ghi két qua vao bang

IV. BAO CAO THUC HANH
1. Tén bai.
2. bic tinh k¥ thuat va cdc tham s6 clia cac thiét bi.
3. S0 dd thue hanh.
4. Bang chan li.
5. Nhitng nhan xét va két luan nit ra sau khi thuc hanh.
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) Pién dp Uy (V)
Lan do - =
Pu ba pha Mit pha A Mat pha B Mt pha C
Lin 1
L4n 2
Lan 3

V. CAU HOI KIEM TRA

1. Dung dé thi véc to xdc dinh dién dp gitra trung tinh that va trung tinh ao khi mat
dién mot trong ba pha?

trén duoc khong? Tai sao?

2. C6 thé sir dung ba dién tr& ¢6 tri s6 gidng nhau thay the cho ba tu dién trong nach

3. Trong mot s6 trudomg hop, khi dong co lam viéc binh thudmg véi nguén cé di ba

phe thuc nghiém cho thay ring Uy, = 0. Tai sao?
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Bai 26 - LAP MACH DIEN BAO VE DONG CO BA PHA
KHI MA'T PHA

(Duanyg rerle dién dp )

1. MUC DPICH

- Hicu duue trang bi dién va nguyén i lam viée cha mach dicn bao v¢ dong ¢o ba pha
khi mit dicn mot pha dang role dién dp.

- Lap rdp va dau duge mach dicn bao v¢ dong o ba pha khi mat dién mot pha dang
rar le dién dp.
1. TOM TAT LY THUYET

Ta da bict rang trong mach dién diéu khién dong co ba pha néu mat di¢n  pha ¢6
mach di¢u khién thi duvong nhién dong co ngimg hoat dong. Vay dé bao vé dong co khi
bi mat pha ta chi can quan tim d¢n 2 pha con lai. Thong thuimg, ngudi ta dung ro le
di¢n dp (loai 380VAC) méc vao 2 pha con lai dé khéng che hoat dong clia mach dicu
khién. So d6 nguyen i nhu hinh 26-2.

1. Trang bi dién cua mach

- CauchiF

- B0 nidt an 2 phim PB,,. PB,. Trong do:

+ Nut PB;: Nit dimg dong co

+ Nt PB,: Nut md méy

- Cong tic o K

- Ro le nhi¢t OL

- Role dicn ap RT

- Dong co xoay chicu ba pha ro o 16ng séc

2. Nguyeén ly hoat dong
M mdy:

- Dong dp 16 mdt nguon, cudn hat ro le dién dp RT ¢6 dicn, déng dicn (dong Gép
diem RT)) cho mach di¢u khién san sang lam vice.

- An nit PB,, cudn hit cong tac o K ¢d dién s¢ dong di¢n cho dong ¢ ba pha hoat
dong, iép di¢m K, déng lai d¢ duy tri.

- Néu dong co khong bi mat pha thi ro le RT khong tée dong. mach dicu khién vin
¢d dién, dong co lam vice binh thuong.
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Bdo vé dong cor bi mdt pha
- Khi dong co ba pha bi mat pha A hodc B thi ro le di¢n dp bi mét dicn, tiép diém
RT, m¢ ra. mach diéu khién bi mat di¢n, cit dién bao vé an wan cho dong cor.

- Khi bi mat di¢n pha C (pha ddu véi mach diéu khién) thi mach di¢u khién ciing bi

mal dicn, dong co khong lam vice.
111. NOI DUNG THUC HANH

1. Chuin bi dung cu thiét bi

r Thict bi. dung cu S0 luomg Gihi chd
| - Panel da nang MI:P-3 01 chice
2 | - Cdu chi 04 chice
3| -Congtac w16 A 01 chige
4 | - B0 ndt dn 2 phim 01 ho
5 - Ru le nhict 10A 01 chice
6 | - Raledién dp 3B0VAC 01 ho
7 | - BPong cu xoay chicu ba pha ro 1o long séc 01 chige
8 | - Day ndi. jic cam, mang day (WD). 01 ba
9 | - Bdng hd van nang, tude nd vit, kim ép diu col... 01 bo
2. So do thuc hanh
) Serdey bo i thiét bi
MILE-3 O
Wi

i

20—

250

1

Hinh 26-1

S
S

: 2 QI o

1 | o
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3. Cac budc thuc hién

Buge 1: Tim hiéu cau tao thuc (€ va cdc thong s6 ki thuat co ban cua thiét bi sir dung
trong mach.

Buée 2: Ga lap thiét bi trén panel theo so dd bo tri thiét bi hinh 26-1

Buere 3: Dau mach dién theo so d6 nguyén 1y hinh 26-2

- Dau mach dong luc

- Dau mach diéu khién

(Tham khao thém so do di day hinh 26-3).

Butoe 4: Kiém tra nguoi theo cdc budc sau:

- Kiém tra mach dong luc

- Kiém tra mach diéu khién.

Bueere 5: Hoat dong thu

- Noi day nguon.

- Pdng dp 16 midt nguon

- Ma may dong co: An nit PB,

- Bao v¢ mat pha

+ Lin luot ngat dién mot trong ba pha vao dong co

+ Theo doi hoat dong cua mach dién, ghi két qua vao bang.

- Dimg dong co: An niit PB,

IV.BAO CAO THUC HANH

1. Tén bai.

2. Dac tinh k¥ thuat va cdc tham s6 cia cdc thiét bi.

3. So do thue hanh,

4. Nhimg nhan xét va k&t luan nit ra sau khi thue hanh.

V. CAU HOI KIEM TRA

1. Trong truong hop chi ¢6 ro le dién dp va cong Lic 1o loai dién dp dinh mie 220 V~
thi s do mach dién trén phai thay doi nhu thé nao?- VE sa do?

2. Trong trutng hop ¢6 cong tac o loar dién dp dinh mie 380 V= thi ta nén chon ro
le dicn dp dinh mire la bao nhi¢u von? So dd mach dién trén phai thay don nhu the nao?
VE so do?

3. Gid thict didt phan ur dot néng ra le nhi¢t hoae dut dudmg day tir ro le nhiét néi 16i
dong co thi ro le dién dp ¢o tac dung bao vé mat pha khong? Giati thich?
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Phan 4
MO MAY PONG CO XOAY CHIEU BA PHA

Bai 27 - LAP MACH PIEN TU PONG MO MAY
PONG CO LONG SOC QUA CUON KHANG

. MUC DICH

- Hi¢u dugc trang bi dién, y nghia va nguyén i lam viéc cia mach dién wr dong mé
mdy dong co 16ng s6c qua dién trd phu hodc cudn khing.

- Lap rdp cdc thiét bi trén panel va ddu duoc mach di¢n tr dong m& may dong co
[6ng soc qua dién trd phu hodc cudn khéing.

1. TOM TAT LY THUYET

Ta biét rang khi m& may dong co r6 to long soc, dong dién md mdy tang 1én 4 dén 7
lin so véi dong dinh mitc. Hién twong nay lam giam ddng ké dién dp ngudn va gay anh
hudmg 161 cac thiét bi dién trong cung tuyén véi dong co. Dac biét 1a khi md may cic
dong co cong sudt 1én, tai nang né thi dnh hudng nay cang rd rét tham chi cé thé 1am tat
béng dén huynh quang hodc lam mdy diéu hoa ngimg hoat dong...

Dai vai dong co cong sudl lon ¢ hang chuc K,,, dé lam giam nhimg anh hudng nay
ta ¢6 thé dau ndi Ep cudn day stato dong co voi cudn khang hodce dién trd phu nham
lam giam dién dp dat vao cic cudn day stato khi dong co mé mdy vi do vay sé giam
duge dong dién md mdy. Sau khi két thic qua trinh ma mdy, cic cuon khing (hoac dién
tr&) dwoc néi it dé dong co lam viée & ché do dinh mie.

1. Trang bi dién cia mach

- Cauchi F.

- Bo niit @n 2 phim PB,, PB,. Trong do:
+ Nt PB,: Nut dimg dong co (Stop).

+ Nt PB,: Niat mo may (Start).

- Cuon khang L.

- Cong tic 10 K, K..
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- Ro le thoi gian.
- Role nhiét OL.

- Dong co xoay chiéu ba pha ro to long sée M.

2. Nguyén Iy hoat dong (Hinh 27-2)

Mo may dong co:

- Déng dp 16 mat ngudn.

- An nit PB,, cuon hit cong tic o K, TS ¢6 dién s& dong dién cho dong co quay.
Khi dé ¢é mot dién dp dat trén hai dau cudn khang lam cho dién dp dat vao dong co
giam so véi dinh mic do do dong dién khai dong ciing giam theo. Khi dong co dal
70 + 75% 16¢ do dinh mic, tiép diém TS, déng lai cdp dién cho cudn hit cong tic o
K,. Khi dé dién dp ngudn dat true 1iép vao dong co, chuyén dong co sang hoat dong o

ché& do dinh miic.

Dimg dong co:

An niit PB,,, cuon hiit cong tac 1o K, K, bi ngét dién dong co ngimg lam vice.

111. NOI DUNG THUC HANH

1. Chuan bi dung cu thiét bi

mang day (WD)...

T Thiét bi, dung cu 50 luing Gihi cha
1 - Panel da nang MEP-3 01 chiéc
2 - Cau chi 04 chiéc
3 - Cong tac 1o 16 A 02 chiée
4 - Bo nat an 2phim 01 bo
5 | -Ra le thisi gian " 01 chite
6 | - Rolenhiét 10A 01 chiéc
7 - Dong co xoay chiéu 3 pharo 1o long séc. 01 chiéc
8 - Cuon khing 03 chice
9 - Péng hd van nang, woce no vit, kim ép dau ¢ot, 01 bo
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2. So d6 thuc hanh

u) S do ba'tri thiét bi
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c) So do di day
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3. Cic buéc thue hién

Buae 1: Tim hiéu cdu tao thue & va cde thong s6 ki thudt co ban ctia thiét bi sir dung
trong mach.

Buoc 2: Ga lap thiét bi trén panel theo so d6 bd tri thiét bi hinh 27-1.

Budc 3: Bdu mach dién theo so d6 nguyén 1y hinh 27-2:

- Dau mach dong luc.

- Dau mach diéu khién.

(Tham khao thém so dé di day hinh 27-3).

Buie 4: Kiém tra nguoi theo cdc budc sau:

- N6i day tir b6t trén mach dong luc vao dong co.

- Kiém tra mach dong luc.

- Kiém tra mach diéu khién.

(Tham khao thém bai 17).

Buée 5: Hoat dong thir 1dn 1 theo cdc budc sau:

- NGi day nguén.

- Déng dp t6 mét ngudn.

- M& mdy dong co:

+ An niit PB,.

- Dimg dong co:

+ An niit PB,,

- Cat 4p 16 mal.

Diéu chinh lai ro le thoi gian sao cho khi t6c do dong co dat khoang 75% t6c do6 dinh
mifc thi qua trinh md mdy phai két thic.

- Theo dbi hoat dong cua cdc thiét bi, ghi vao bang chén Ii.

Buée 6: Hoat dong thir 1dn 2 theo cdc budc sau:
a) Méc thém déng hé A~ vao mot trong ba pha (méc n6i ti€p phia sau cdu chi).
b) Méc thém déng hé V~ song song v6i moét trong ba cudn day pha ciia dong co.
¢) Kiém tra ki lai mach.
d) Chinh do tré clia ro le thi gian bang 0 gidy (coi nhu mach dugc m& méy truc tiép).
e) D6ng dp t6 mat ngudn.
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1) M miy dong co:
+ An niit PB,.
+ Theo doi hoat dong cua dong co, ampe mét,von mét ghi vao bang chan i

- Chinh lai do tré cta ro le thoi gian bang 2 + 3giday lap lai thao tic e. f.

IV. BAO CAO THUC HANH
1.Tén bai.
2. bac tinh ky thuat vi cic tham so cua khot dong i kép va thict by bao veé.
3. S0 dé thue hinh.
4. Bang chan 1i

5. Nhimg nhan xét va ket luan ridt ra sau khi thue hanh.

Bicn dp dat vao dong Dong dién md may

Phuong phap mér may ca (V) L (A)

Md mdy true Lép

M may qua cuon khdng

V. CAU HOI KIEM TRA
1. B¢ giam dicn dp dat vao dong co, khi md mdy ¢d nhimg bi¢n phap nao?
Uu diém cua bién phap md midy ding cudn khing?

2. So sanh dién dp va dong dién ma may dong co trong truomg hop ma mdy true iép
vd md mdy qua cudn khang?
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BAI 28 - LAP MACH MO MAY SAO - TAM GIAC PONG CO
XOAY CHIEU BA PHA BANG CAU DAO HAI NGA

1. MUC DICH

- Hiéu duoc muc dich, ¥ nghia va pham vi dp dung cta phuong phip md may sao-
lam gidc.

- Lép rip va dau duoc mach dién md mdy sao-tam gide dong co xoay chiéu 3 pha
bang cdu dao hai nga.

II. TOM TAT LY THUYET

Phuong phdap m& mdy qua cudn khdng hodc méy bién dp r ngiu cé thé dp dung cho
nhiéu loai dong co nhung trang bi dién khd cong kénh vi cdn phai bd sung thiét bi cho
mach dong luc. Tuy nhién doi véi cie dong co hoat dong ¢ ché do dinh mie ma ¢6 cic
cudn day stato ddu hinh tam gidc thi ¢6 thé ding phuong phip m& mdy sao-tam gidc dé
giam dong khai dong. Qud trinh chuyén déi day quén (r ddu "sao” sang ddu "tam gidc"
¢6 thé dimg ciu dao 2 nga nhu so d6 hinh 28-2.

D¢ hiéu 6 ¥ nghia cia phuong phap md mdy sao - tam gidc, a can quan tam dén so
d6 dau dong co hinh sao (hinh 28-1a) va so d6 ddu dong co hinh tam gidc (hinh 28-1b):

A Lay

. I
|
|

a) b)
Hinh 28-1
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- Khi m& méy cdu dao duge dong xudng dudi, khi d6 cdc cuon diy stato duoc ddu
thanh hinh sao nhw hinh 28-1a.

Goi Uy la dién dp day cua lugi dién, Z,1a trd khang cta 1 cudn day pha.

) U )
Khi ddu sao thi dién dp dat trén mdi cuon day pha cta dong co la —= Ta c6 dong

Ve

dién day khi n6i hinh sao trong tng la:
1 y= I'!r = Ud]
T B

Khi két thiic qué trinh m& may, cau dao duge déng lén trén dé cic cuon day stato
duoc n6i thanh hinh tam gidgc. Khi d6 dién dp dat trén mdi cudn day pha cia dong co 12
U,. Dong dién diy trong g la:

3U
Id‘g: '\/E-[m = J_? it (2)
L

(1)

I
So sdnh (1) va (2) ta c6 Iy = —‘;—‘

Két ludn:

Khi md mdy sao-tam gidc dién dp trén méi cuén ddy pha giam di \l._i‘ lan, tuong img
dong dién day vao dong co giam di 3 lan.

Phuong phap niy ¢6 nhuoc diém la m6 men khéi dong giam nhiéu (giam3 lin). Diéu
nay lam cho thoi gian khéi dong kéo dai dac biét 1a d6i véi dong co lam viéc & ché do
tai ning né.

[11. NOI DUNG THUC HANH

1. Chuin bi dung cu thiét bi

r Thiét bi, dung cu S6 luong Ghi chd
1 - Panel da nang MEP-3 01 chiéc
3 |-Chudso2mps - 01 chiéc -
& - Pong co ba pha ro to 16ng séc —
AfY-380V/660V.
4 - Day ni)'-i,-r{ic ¢am, médng day (WD). ul b-o
5 - Déng ho v_a_m nang, luéc no vit... i Ol bo - ) J
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2. S0 d6 thuc hanh

Hinh 28-2
3. Cac budgc thuc hién

Bude I: Tim hiéu cdu tao thuc (& va cdc thong s6 ki thuit co ban cla thiét bi.

Buoc 2: Dau mach dién theo so d6 nguyén ly hinh 28-2.

Buge 3: Kiém tra nguoi.

Buoe 4: Mé méy true tiép:

- Dong cdu dao dé dong co hoat dong ngay véi cdc cuon day stato duoce diu hinh
lam gidc.

- Theo doi hoat dong cta mach dién, ghi tri s6 ¢ién dp va dong khoi dong vao bang.

- Ngit dién vao dong co

Buoc 5: MG mdy sao - tam gidc theo cdc budce sau:

- N6i diy ngudn.

- D6ng 4p 16 mét nguén.

- Déng cau dao dé cic cudn day stato diu hinh sac.

- Khi t6c d6 dong co dat khodng 75% t6c do dinh mifc thi gat cdu dao dé chuyén
‘u6n day stato sang dau hinh sao.
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- Theo ddi hoat dong cua mach dién, ghi tri s6 dién 4p va dong khdri dong vao bang.
So sanh dién ap va dong khai dong trong 2 trudmg hop. Riit ra nhan xét.

IV. VIET BAO CAO THUC HANH
1.Tén bai.
2. Dac tinh k¥ thudt va cdc tham s6 cia khai dong tr don va thiét bt bao ve.
3. So d6 thuc hanh.
4. Bang két qua do.

5. Nhitng nhan xét va két ludn it ra sau khi thue hanh,

Ché dﬁ mo mé)’ Ikd Ul'.ndr le.h_\ g du
Truc tiép 380V
Sao-tam gidc 380V

V. CAU HOI KIEM TRA
1. Muc dich va y nghia cia phuong phip mo may sao- tam gidc?
2. C6 ba dong ca ma hi¢u nhu sau:
bong co I: AfY- 127V/220V.
bong co Il: A/Y-220V/380V.
Dong co I11: A/Y-380V/660V
Dong co nao ¢6 thé mé mdy sao-tam gidc & ludi dién ba pha 380V?



Bai 29 - LAP MACH DIEN TU PONG MO MAY PONG CO RO TO
LONG SOC KIEU POI NOI SAO - TAM GIAC

1. MUC DiCH

- Hiéu trang bi dién, y nghia va nguyén Ii lam viéc cia mach dién tr dong md mdy
dong co xoay chiéu 3 pha ré to 16ng soéc kiéu déi nGi sao - tam gidc.

- Lap rdp va dau dugc mach dién wr dong md mdy dong co xoay chiéu 3 pha kifu ddi
ndi sao - lam gidc.

IL. TOM TAT LY THUYET

- D6i n6i Y-A bang cdu dao hai nga tuy ldp rdp don gian, giam gid thanh nhung van
hanh phic tap, t6n sic lao dong, khé xdc dinh chinh xdc thoi diém két thic qué trinh
md& mdy. Dé khic phuc nhuoe diém nay ngudi ta thay (hé cdu dao bing cong tic to va
1o le thoi gian. So d6 nguyén 1i nhu hinh 29-2.

1. Trang bi dién cia mach

-CauchiF.

- Bo niit an 2 phim PB,, PB,. Trong do:

+ Nit an PB,;: Nit dimg dong ca (Stop).

+ Niit an PB,: Nit mé mdy (Start).

- Cong tic o K, K,, K.

- Ro le nhiét OL.

- Ro le thoi gian TS.

- Dong co xoay chiéu ba pha ro to 16ng séc M.

2. Nguyén ly hoat dong

Mo may:

- Dong dp t6 mét ngudn.

- An nit PB,, cuon hit cong tic to K, K, va TS ¢6 dién sé déng dién cho dong co md
mdy & ché do cdc cudn day stato duge dau hinh sao nham lam giam dong khai dong.

Sau mot thoi gian tiép diém thuomg déng md cham TS, ma ra déng thai 1iép diém
thuomg md déng cham TS, dong lai, cuon K, mat dién, cudn K, ¢6 dién, dong dien dé
cdc cuon day duge dau thanh hinh tam gidc.

Ditng dong co

- An niit PB,, cudn hit K, TS va K, mit dicn, ¢t dién mach dong lue, dong co ngimg

hoat dong.

153



I11. NOI DUNG THUC HANH

1. Chuin bi dung cu thiét bi

TT 1hiét bi, dung cu S6 luong Ghi chd _]
1 [ - Pancl da nang MEP-3 01 chiéc
2 - Céu chi 04 chiée
3 |-Conglacto16 A ' 03 chic
4 |-Bondtan2phim 01bo
5 | - Role thai gian loai 10s 01 chiée
6 | -Rolenhiet 10A © 01 chide
g | Pong co xoay chiéu ba pha ro to 1ong séc 01 chice

A/Y - 80V/660V
8 |- Day néi, jic cdm, mang day (WD). 01 bo
9 | - Pong hé van nang, woc no vit, kim épdducot... | 01bo

2. So d6 thue hanh

a) So dé ba'tri thiét bi
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b) So do nguyen li
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3. Cic buée thuc hién
Bucre [ Tim hicu cdu tao thue (€ va cdc thong so ki thuat co ban cia thi¢t bi sir dung
trong mach.

Buere 2: Gé lap thiét bi trén panel theo so dé b tri thiét by hinh 29-1.

B 3: DAu mach dién theo so dé nguyen 1y hinh 29-2.

- Bdu mach dong lue.

- biau mach diéu khién,

(Tham khao thém so d6 di ddy hinh 29-3)

Bude 4: Kiém tra nguoi theo céc bude sau:

- Noi day tir bot trén mach dong luce vao dang cu .

- Kiém tra mach dong luc.

- Kiém tra mach di¢u khién.

Bueye 5: Hoat dong thir 1dn | theo ¢dce bude sau:

- Noi day ngudn,

- Déng dp 16 mat nguon.

- M mdy dong co:

+ An niit PB,.

- Dimg dong co:

+ An niit PB,.

- Cit dp 10 mat.

Dicu chinh lai ro le thivi gian sao cho khi t6¢ do dong co dat khoang 75% toe do dinh

mifc thi qud trinh mé may phai két thiic.

Theo doi hoat dong cua cde thict bi, ght vao bang chan 11

Bucre 6: Hoat dong thir [an 2 theo ciac bude sau:
a) Mic thém dong ho A~ vio mot trong ba pha (mae noi tép phia sau cau chi)
b) Mic thém dong hé V'~ song song vai mot trong ba cuon day pha cda dong co
¢) Ki¢m tra ki lai mach,
d) Chinh do tré cua role thot gran hang Os (cor nhu mach duge mé mdy tnee Gép)
¢) Pong dp 1o mat nguon.

1) Mo mdy dong cor



+ An niit PB,.

- Theo déi hoat dong cua dong co, ampe mét, von mét ghi vao bang chan li.

- Chirh lai dé tré cta ro le thai gian bang 2-3s 1ap lai thao tac e.l.

IV.BAO CAO THUC HANH

1. Tén bai.

2. Dac tinh ky thuat va cac tham s6 cia cdc thiét bi.

3. Sor d6 thue hanh.
4. Bang chan 1i.

5. Nhimg nhan xét va két luan rit ra sau khi thuc hanh.

Phuong phdp m& mdy

bien dp dat vao cudn day
pha doag co (V)

Dong dién md mdy
Lon (A)

Md mdy gidn ti€p (Y)

M@ mdy truce tép (A)

V. CAU HOI KIEM TRA

1. Tai sao phai dat ra van dé md may céc dong co khong déng bo?

2. Nhimg dong co xoay chiéu ba pha nao c6 thé sit dung duoc phuong phap md méy
kiéu ddi ndi sao - tam gidc (Y-A)?

3. So sanh dong dién m& may dong co khi dung bién phdp ddi néi sao-tam gidc

(Y-A) v6i dong dién md mdy khi dung bién phdp m& mdy dong co truc tiép?
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Phan 5

CAC MACH DIEN\ HAM PONG CO
XOAY CHIEU BA PHA

Bai 30 - LAP MACH DIEN HAM PONG NANG
DUNG ROLE THOI GIAN

1. MUC PICH
- Hiéu dugc trang bi dién va nguyén Ii hoat dong clia mach dién him dong nang
ding role thoi gian.

- Lip rdp va ddu dugc mach dién ham dong nang dong co xoay chifu ba pha 16 tn
[6ng séc dung role thoi gian.

. TOM TAT LY THUYET

Nguyén li ham déng ndng:

Khi dong co xoay chiéu ba pha ro to 16ng séc dang quay, ta dot ngot cit nguén dién
xoay chiéu ba pha vao cudn day stato dong thoi dwa dong dién mot chiéu chay vao cudn
day. Khi dé dong dién mot chiéu nay sé sinh ra tir truong (chiéu cva né duoc xdc dinh
biang quy tic van nit chai nhu hinh 30-1)

Do 16 to van quay theo quin tinh nén cic thanh dén trén ro to chuyén dong cit ngang
dudmg st tir trudmg mot chiéu. Theo dinh luat cam {mg dién tir, trén thanh dan r6 to s¢
xudt hién stic dién dong cam mg E; (chiéu cta sic dién dong cam img duge xdc dinh
bing quy tic ban tay phai). Do cdc thanh din bi ngén mach & hai ddu nén trong
thanh din xuat hién dong dién ngdn mach I. Déng thoi cdc thanh din dane chuyén
dong cit ngang (I trudng cua cudn day stato nén nd chiu tic dung bai mot lue dién
tir ¢6 tri s6 F =BII.

Luc dién tir nay dat trén thanh dan, ¢6 chiéu nguge chiéu véi luc quén tinh F nén
né tao thanh mo men nguoce chiéu véi mo men cla lue quin tinh M, . D6 1a mo men
him M,

Nho c6 My, ma toe do dong co giam — van 6¢ cia thanh dan giam — I giam nhanh
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= Iy, giam — M, giam. Khi dong
¢o dimg han thi M, = (0. Npay lap
Wre ta phai cit dong dicn mot chicu
d¢ bio v¢ cho cdc cuon day cla
dong ¢ khoi bi quid nhi¢t va qua
trinh ham k¢t thic.

Hinh 30-1 x¢ét thanh dan bat ki
khi di qua cuon day pha BX. +

Két luan: Pé thie hién phuong

phdp ham dong nang veé nguyén tac
ta thiee hién theo trinh b sau: E—— —
- Cat dic¢n ba pha vao dong co. Hinh 30-1
- Pua dién mot chidu dé 1ao ra mo men ham.
- Cit dién mot chi¢u khi dong co dimg han, két thic qud trinh ham.
Tuy nhién tién trinh trén hoan toan duge thue hién nh mach dicn nhu so do hinh 30-2.
1. Trang bi dién cua mach
- Cauchi F.
- Bo ndt dn 2 phim PB,, PB,. Trong d6:
+ Nut an PB,;: Nt dimg va hdm dong co.
+ Nut an PB,: Nut mé may.
- Cong tic W K, K,.
- Rav le nhiét OL.
- Ro le thoi gian TS.
- Dong co xoay chicu ba pha ro Lo [0ong s6c M.
2. Nguyén ly hoat dong
Mei indy:
- Dong dp 16 mit nguon.
- An ndt PB,, cuon hit cong tic o K, ¢6 dién s& déng dien cho dong co hoat dong
qua cdc Uép diém dong lue K, va duy tri hoat dong cua mach qua tiép dicm K ..
Tat may:
- Nhan nit PB,, cudn hit cong tac w K, mat dién, ngimg cap dicn ba pha vao dong
co dong thoi cudn hit K, duoe déng dién dé dua dién mot chiéu vao cuon day stato cua
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dong co va thue hién nhiém vu ham dong nang (nhu da phan tich trén). Khi dong co
dimg hin cing 14 ldc ro le thisi gian TS mo uép dicm TS;, cuon hat K, mat dien. cat
dién mot chicu vao dong co. Qud trinh ham mdy ket thuc.

1. NOI DUNG THUC HANH

1. Chuin bi dung cu thiét bi

T Thiét bi, dung cu Siluwng | Ghichd
1 - Panel MEP-2 (gdém bién dp + ciu chinh luu) 01 chice |
2 - Panel da nang MLP-3 01 chiée |
| 3 |-Cauchi | Odchide |
| 4 | -Conglaclo 16 A [ 02chite |
5 - Bo nit an 2 phim 01 bo
6 | -Rolenhiet 10A ‘ 01 chice ‘
7 | - Role thai gian loai ON DELAY | 02 chice
8 | - Bong ca xoay chitu ba pha r0 1o long séc ‘ 01 chice ‘
9 | - Day ndi, jic cam, méng day (WD). 01 ho
10 | - Déng hé van nang. wdc nd vit, Kim ép ddu cot.. | 01 bo |
2. So do thuc hanh
u) Sordo bo'tri thiél hi
& MEF-3 O
[ WD

|
|

£ | -
e - I TE
‘ E._| B
! -1_ [
“ hLO o

-

| 0l . —
| iy —————a—
— T ]

Hinh 30-2
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b) So do nguyén li

Hinh 30-3
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3. Cac buéc thue hién

Buoe 1: Tim hiéu c4u tao thuc t& va cdc thong s6 ki thudt co ban cta thiét bi sir dung
trong mach.

Buoc 2: Ga 1ap thiét bi trén panel theo so d6 b tri thi€t bi hinh 30-3.

Buéc 3: Dau mach dién theo so d6 nguyén 1y hinh 30-2:

- Ddu mach dong lue.

- Ddu mach diéu khién.

(Tham khao thém so d6 di day hinh 30-4 va hinh 30-5).

Busc 4: Kiém tra nguoi theo cic budc sau:

- NGi day tir b6t trén mach dong luc vao dong co .

- Kiém tra mach déng luc.

- Kiém tra mach diéu khién,

Buéc 5: Hoat dong thir 1an1:

- N6i day ngu6n.

- Déng dp t6 mét ngudn.

- M& mdy dong co:

+ An niit PB,.

- Dimg déng co:

+ An niit PB,.

Budc 6: Hoat dong thir 14n2 theo cac bude sau

- Mic von met va am pe met (DC) dé do dién 4p va dong dién ham.

- N6i day nguén

- Déng 4p t6 mét ngudn.

- M& may dong co:

+ An nit PB,.

- Dirng dong co:

+ An niit PB,.

- Theo ddi hoat dong ctia von mél, am pe met va dong co dién.

Thay déi dién 4p ham, lap lai budc 6.

IV.BAO CAO THUC HANH
1.Teén bai.

2. Dic tinh k¥ thuét va cdc tham s6 ca cdc thiét bi.
3. Sodd thue hanh.
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4. Bang chan Ii.
5. Nhitng nhan xét va két luan rit ra sau khi thue hanh.

V. CAU HOI KIEM TRA

1. Nguyén tic ciia mach dién ham dong nang?

2. Péo cuc tinh cua ngudn dién mot chiéu vao cudn day stato ¢6 anh huong dén quéd
trinh ham mdy khong? Tai sao?

3. C6 thé ding dong xoay chiéu dé him duoc khong? Tai sao?

4. Diéu chinh ro le thoi gian TS phu thudc vao nhimg yéu (6 nao?
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Bai 31- LAP MACH PIEN HAM TAI SINH
DUNG ROLE THOI GIAN

1. MUC PICH

- Hiéu duge nguyén 1i ham tdi sinh.

- Hiéu duoc trang bi dién va nguyén li hoat dong cua mach dién ham t4i sinh dung
role thoi gian.

- Lap rdp va ddu duoc mach dién ham t4i sinh dong co xoay chiéu ba pha ro to 16ng
s6c 2 10¢ do dung role thoi gian,

Il TOM TAT LY THUYET

Nguyén li ham tai sinh:

Khi déng co xoay chiéu ba pha ro to 16ng séc dang quay véi tdc do 16n n,, ta dot
ngot chuyén dong co ba pha sang hoat dong & t6c do thdp n,. Néu coi tir truomg dimg
yén thi ro to s& quay vdi tdc do trong doi: ny=n,-n,

Chimg nio n,, >0 tifc n, > n, thi chiéu chuyén dong tvong déi ctia cdc thanh dén trén
ro to vin quay cing chiéu vdi chiéu cha ro to n,. Tir dé dp dung quy tic ban tay phai
xdc dinh dugc chiéu cua sic dién dong cam tmg nhu hinh 31-1.

Do thanh dén ngin mach nén trong thanh din c6 dong dién cing chiéu véi chiéu cua
strc dién dong cam tng.

Do dong dién nay ma thanh din chiu luc tic dung F, ciia tir trvong quay n,.

Xét tai thoi diém t; Pha B va C duong, pha A am thi chiéu cta luc duoe xac dinh
bing quy tic ban tay trdi nhu hinh 31-1

i‘

ia B, ic

Hinh 31-1
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Nhin vao hinh V&, ta nhan thdy, luc nay sinh ra mo6 men quay nguoc chiéu voi tr
trudmg quay (ciing 14 nguoc chiéu véi luc quan tinh Fy, ), d6 chinh la luc ham F,. Tuy
nhién, luc ham F, s& gidm ddn khi n, giam ddn vé n,. Lic nay qud trinh ham téi sinh két
thiic, ta phai loai bo tir trudmg n,. Qud trinh ham két thiic.

Két luan: Khi nao téc do ré to lén hon téc do tir truong quay thi sé sinh ra su kién
“ham tdi sinh".

Tit nhién phuong phap nay chi d4p dung cho dong co ¢6 hai hay nhiéu t6c do, ding
khé phd bién trong mdy cit kim loai.

bé dp dung phuong phap ham ti sinh, trong thuc (€ ngudi ta sir dung phd bién cic
mach c6 so d6 nguyén li nhu hinh vé 31-2.

1. Trang bi dién cia mach

-CéuchiF.

- BO niit 4n 2 phim PBy, PB,, Trong d6:

+ Niit PB,: Niit dimg va ham dong co

+ Niit PB,: Niit m& may

- Cong tic to K,, K,, K,

- Ro le nhiét OL

- Dong co xoay chiéu ba pha r6 to l6ng séc 2 téc do M

- Ro le thoi gian TS

2. Nguyén ly hoat dong

Mo may

- Béng 4p 16 mét ngudn

- An nit PB,, cudn hiit cong tic to K,,K, c6 dién sé déng dién cho cic cuon day lam viéc
@ ch& do dau sao song song - twong img vai s6 cuc it, dong co chay véi t6c do cao n,.

Ding va ham tai sinh

- An niit PB,, cuon K,, K, mat dién, cuon K, va ro le thoi gian TS c6 dién, cic cuon
day dong co chuyén sang ddu sao ndi tiép (SO cuc tang 1én gdp doi). Qua trinh ham tai
sinh bat dau.

- Cho dén khi t6¢ do ro to dong co giam ddn vé n, thi ro le thoi gian TS nha uép diém
TS,, cuon K, mat dién cit dién viao dong co. Qua trinh ham két thic.
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1. NOI DUNG THUC HANH
1. Chuén bi dung cu thiét bi

i T Thiét bi, dung cu S6 lugng Ghi cha
|1 |-Paneldanang MEP-3 01 chicc
s —— | Ddchite =)
3 |-Congliclo16 A 02 chiec |
__4 - BO ndt 4n 2 pf_l_fm - 01 bO _
|5 |-Rolenhieion 0l chiée ]
6 | -Role thdi gian loai ON DELAY 02 chiéc
- Pong co xoay chiéu ba pha ro to 16ng séc hai e
7| t6cdo ddinéi kidu A/YY e
| 8 | - Day ndi, jic cdm, méng day (WD). 01bo
9 | - Péng hé van nang, tude no vit, kim ép ddu cot... 01 bo
2. So do6 thue hanh
a) So do b 'tri thiét bi
O MEP-3 O
| WD
. @L L _‘"_13
[
g By
i = K |k | ke
; ==
E U;IE“\' oL OL:
g
] L |
l ‘; E O l;I_:Jllllslﬁl:‘[l[ﬂlu]n}ﬂ o
* | G0 ]
i 160
| 270

Hinh 31-2
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b) So do nguyén li

Cﬂ\ d
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Hinh 31-3
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¢) So do di day mach déng luc
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d) So dé di day mach diéu khién
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3. Cac buée thuc hién

Lucre 12 Tim hiéu cau tao thue t&€ va cdc thong s6 ki thuat co ban cua thiét bi sir dung
trong mach.

Buge 2: G4 |ap thiét bi trén panel theo so do bé tri thiét bi hinh 31-2.

Buere 3: Pau mach dién theo so d6 nguyén 1¥ hinh 31-3:

- Bau mach dong lue.

- Bau mach diéu khién.

(Tham khao thém so do di day hinh 31-4 va hinh 31-5).

Bicge 4 :Kiém tra nguoi theo cdc bude sau:

- Kiém tra mach dong luc.

- Kiém tra mach diéu khién.

Buoe 5: Hoat dong thur:

- N6i day ngudn.

- Béng dp 13 mat nguon,

- Mo may dong co:

+ An niit PB,.

- Dimg va ham tdi sinh dong co:

+ An niit PB,.

- Theo doi hoat dong cia mach dién, ghi két qua vao bang chan li.
IV. BAO CAO THUC HANH

|.Tén bai.

2. Pac tinh ky thuat va cdc tham s cua cdc thiét bi,

3. So d6 thue hanh.

4. Bang chan Ii.

S. Nhimg nhan xét va k&t luan rit ra sau khi thuc hanh.
V. CAU HOI KIEM TRA

I Nguyen tac lam viee cua mach dién ham tdi sinh 7

2. Uu diém cua phuong phip ham tdi sinh so v6i phuong phiap ham dong nang?

3. Gia str cong tae o K chi 2 cap tiép didm, ban ¢6 thé cai tién so d6 dé mach vin
hoat dong binh thuong duoc khong? Néu duoe, hdy trinh bay y téng cua minh qua

so do?



Bai 32 - LAP MACH PIEN HAM NGUOC PONG CO
DUNG RO LE THOI GIAN

1. MUC DICH

- Hiéu duoc nguyén 1f ham nguoc.

- Hi¢u duoc trang bi dién va nguyén li hoat dong cua mach dién ham nguoc dung
role thoi gian.

- Lap rdp va dau duge mach dién hiam nguoe dong co xoay chiéu ba pha ro to l6ng
soc dung role thoi gian.

1. TOM TAT LY THUYET

Nguyén tdac ham ngue:

Khi dong co xoay chiéu ba pha ro 1o 1ong séc dang quay theo chiéu n, ta dot ngot
ddi chiéu tir truomg quay d€ tao ra mo men ham. Nho mdé men ham nay ma ro to dimg
dot ngot. Ngay tie khic ta phai ¢t dién vao cuon day stato dé trinh cho dong co quay
theo chiéu nguoce lai.

Uu diém cta phuong phdp nay 12 ¢6 mo men ham Ién, nhung dong dién ham tang
cao (I6n hon dong khai dong) nén dé gay su c6 cho thiét bi diéu khién. Nguoi ta thuomg
giam dong di¢n ham qua cdc dién trd hodc cuon khidng.

- e cat dong dién ham mot cach tr dong vao thai diém cdn dong co dimg hin, ngudi
ta thuong dung ro le thoi gian, hoat dong cua mach nhu so d6 nguyén 1i hinh 32-2.

1. Trang bi dién cua mach

-CauchiF,

- Bo niit @an 2 phim PB,, PB,. Trong dé:

+ Nt dn PB,: Ndt dimg va ham dong co.

+ Nut an PB,: Nit md may.

- Cong tic K, K.

- Role nhi¢t OL.

- Role thin gian TS,.

- Dong co xoay chiéu ba pha ro to 1ong séc M.

2. Nguyeén ly hoat dong

Md mdy:

- Dong dp 1o mdt nguon.

- An niit PB,, cuon hit cong tac to K, ¢6 dién s¢ dong dién cho dong co ba pha hoat
dong, ucp diém K, md ra dé dam bao an toan.
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Ditng va ham ngieoe déng co:

- An niit PB,, cuon K, mit di¢n, tiép diém K,, déng lai, cuon hit K, ¢6 dién, dao
chiéu tir trromg quay vao dong co, qué trinh ham nguoc bat dau.
Khi 6¢ do dong co dimg hidn thi ro le thoi gian TS, mo tiép diém TS, ra, cudn hiit

K, mat dién qud trinh ham nguoc két thic.
11. NOI DUNG THUC HANH
1. Chuan bi dung cu thiét bi

r ‘Thiét b, dung cu SO luogng shi chd
1 - Panel da nang MEP-3 01 chiée
2 - Cdu chi 04 chiéc
3 -Cong tac o 16 A 02 chicc
4 - Bo nit an 2 phim 01 bo

|5 - Ra le nhiét 10A 01 chiée

6 - Ra le thoi gian 01 chiée
7 - Dong cof xoay chiéu ba pha ro to 16ng s6c 01 chiée
8 | - Day noi, jac cdm, mdng day (WD). 01 bo
9 - Pdng hd van nang, wode no vit, kim ép dau cot... 01 bo _

2 So do thuc hanh

a) So dé bo'tri thiét bi

O MEP-3 O
[ WD
Fi|F2|Fa|Fa
— it
| PR I
i ® g &
f E o1
I L I
i ili|o [IIEHEN o
! T

[ L
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b) Se doé nguyén li
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¢) Serdo di day mach dong liee
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3. Cac budc thuc hién
Bue 1: Tim hiéu cdu tao thuc 1€ va cic thong s6 ki thuat co ban cua thiét bi sir dung
trong mach.

Buege 2: Ga lap thiét bi trén panel theo so dé bd tri thiét bi hinh 32-1.
Bude 3: Ddu mach dién theo so d6 nguyén 1y hinh 32-2:

- D4u mach dong luc.

- Bau mach diéu khién.

(Tham khéo thém so dé di day hinh 32-3).

Buée 4: Kiém tra ngu6i theo cdc budce sau:

- Kiém tra mach dong luc.

- Kiém tra mach diéu khién.

Bue 5: Hoat dong thir:

- NG6i day ngudn.

- Péng dp 16 mdt ngudn.

- Mo may dong co:

+ An nit PB,.

- Dimg va ham nguoc dong co.

+ An nit PB,.

- Theo doi hoat dong cia mach dién, ghi két qua vao bang.

IV. BAO CAO THUC HANH
1.Tén bai.
2. biac tinh ky thudt va cdc tham s cla cdc thiét bi.
3. So d6 thuc hanh.
4. Bang chan Ii.
5. Nhimg nhén xét va két luan rit ra sau khi thuc hanh.

V. CAU HOI KIEM TRA
1. Nguyén tic lam viéc clia phuong phap him nguoc dong ca?

2. Tai sao khi ham nguoc dong co, dong dién hdm tang cao (Lén gap 2 ldn dong khai
dong)?

3. D¢ giam dong dién ham thi cic dién trd phai ddu va mach dién nhu thé nao?

4. C6 thé thay thé ti¢p diém thuomg ma TS,, bang ti€p diém thuong md clia cuon hit
K, duoc khong? Tai sao?
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Bai 33 - LAP MACH PIEN HAM NGUQC PONG CO
DUNG RO LE TOC PO

(Ham dong co quay mot chiéu)

I. MUC PICH

- Hiéu duoc trang bi dién va nguyeén li hoat dong ctia mach dién him nguoc dong co
quay mot chiéu dung ro le t6c do.

- Lap rdp va ddu duoc mach dién him nguoc dong co xoay chiéu ba pha ro to 16ng
s6c dung role t6¢ do.
1. TOM TAT LY THUYET

Mach dién ham nguge dung ro le thoi gian tuy don gian vé két cdu mach dién, nhung
viéc cat dong dién him ra khoi dong co thuong khong dép tmg ding thoi diém cdn
thiét. Vi t6c do ciing nhu tai ciia dong co @ mbi thoi diém ham la khdc nhau tic la quan
tinh ctia ro to khdc nhau, do d6 khé c6 thé diéu chinh ro le thoi gian ngat dong dién
ham diing vao thoi diém r6 to dimg hin (trong mot vai trudmg hop khi dn nit ham may
lai lam cho dong co quay nguoc lai).

Dé khic phuc hién tuong nay, ngudi ta thuong dung ro le t6c do. Hoat dong cua
mach dién ham nguge dong co quay mét chiéu ding ro le t6c do nhu so d6 nguyén li
hinh 33-2.

Phuong phip nay duge ding khd phé bién trong méy cét kim loai.

1. Trang bi dién cua mach

-CauchiF.

- Bo miit an 2 phim PB,, PB,. Trong dé:

+ Nut an PB,: Nit dimg va ham déng co.

+ Niit 4n PB,: Niit m& may.

- Cong tic o K, K.

- Ro le nhiét OL.

- R le tc do SR.

- bong co xoay chiéu ba pha ro to 16ng séc.
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2. Nguyén ly hoat dong
Ma may:
- Pong dp t6 mat nguon.

An niit PB,, cudn hiit cong tic 1o K, ¢6 dién s& dong dién cho dong co ba pha hoat
déng, i diém K,, md ra dé dim bdo an toan. Khi 16¢ ro to dat khoang 15% t6e do
dinh mic thi tiép diém SR, déng lai chudn bi cho qué trinh him may.

Ditng va ham nguwoc dong co:

- An nit PB,, cuon K, mat dién, tiép diém K, dong lai, cuon hit K, ¢o dién, dao
chiéu tir truomg quay vao dong co, qué trinh ham nguoc bit ddu.

Khi t6¢ do dong co giam dudi 15% t6¢ do dinh mie thi tiép diém cua ro le toc do ma
ra, cuon hit K, mat dién qud trinh ham nguoc két thic.

111. NOI DUNG THUC HANH

1. Chuin bi dung cu thiét bi

T Thiét bi, dung cu S6 luong Ghichd |
1 - Panel da nang MEP-3 01 chiéc

2 |-Ciuchi | o4chice

3 |-Cong tac o 16 A - - 02 chicc

4 |-Bondtan2phim 01 bo

5 | -Role nhict 10A ! 01 chiéc

6 |-Roletscdo 01 chiée i
7 | - Pong ¢o xoay chiéu ba pha rd 1o 16ng séc 01 chicc

8 | - Day ndi, jic cdm. 01 bo

9 | - Bong hd van nang, tude no vit, kim ép ddu cdt... 01 bo
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2. S0 dé thuc hanh

a) So do bé'tri thiét bi
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¢) Sa do di day

S¥

PB:

PBo

| A r—e
[ S— —
|‘“x |

ey —2
/‘b | .
=

~— E
L._- =,

S
o

SR

I w BGHEHRDI:
A ot

POWER IN

\
’E ouT

182

Hinh 33-3




3. Ciic bude thuc hién.
Bice ]: Tim hicu cau (ao thue 1& va ¢ic thong s6 ki thudt co ban cia thiét bi sir dung
trong mach.
Buoe 2: Ga lap thiét bi trén panel theo so d6 bé tri thiét bi hinh 33-1.
e 3:Ddu mach dicn theo so do nguyén 1V hinh 33-2;
- Dau mach dong luc.
- bau mach dicu khicn,
(Tham khao them s do di day hinh 33-3).
Bude 4: Kiém tra ngudi theo cde bude sau:
- Kiém tra mach dong luc.
- Kiém tra mach diéu khicn
Buoe 5: Hoat dong thir:
- N6i day nguon.
- Déng dp 16 mdt ngudn.
- Ma mdy dong cor
+ An niit PB,.
- Dimg va ham tdi sinh dong co:
+ An niit PB,
- Theo doi hoat dong cla mach dién, ghi kél qua vao bang chan 1y.
IV. BAO CAO THUC HANH
1.Tén bai.
2. Dac tinh ky thuat va cdc tham s6 cha cdc thiél bi.
3. So d6 thue hanh.
4. Bang chan Ii.
5. Nhimg nhan x¢ét va két luan rit ra sau khi thue hanh.
V.CAU HOI KIEM TRA
1. Cau tao va nguyén li lam viée cua ro le toc do?
2. So sanh wu nhuoe diém cua phuong phdp ham nguge véi phuong phap ham tdi
sinh?
3. Phuong phdp ham i sinh ¢6 ap dung véi t!dng co | cap toc do duge khong? Tai sao?
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Bai 34 - LAP MACH PIEN HAM NGUGC PONG CO
DUNG RO LE TOC PO
(Hdam dong co quay 2 chiéu)

1. MUC DICH

- Hiéu duoc trang bi dién va nguyén Ii hoat dong cta mach dién ham nguoc dong co
quay 2 chiéu dung ro le t6c do

- Lap rdp va dau duoc mach dién ham nguoge dong co xoay chiu ba pha ré to 16ng
s6c¢ quay 2 chiéu ding role t6c do.

Il TOM TAT LY THUYET

Do yéu cdu ctia cong viéc, mot s6 dong co mdy cdt got kim loai quay ca 2 chiéu va &
bat ki chiéu quay nao khi can thiét déu ¢6 thé dimg (ham) mdy dot ngot. Phuong phép
ham ngugc bing ro le t6¢ do vin c6 thé ddp ing duge yéu cdu trén - Xem so dé nguyén
1 hinh 34-2.

1. Trang bi dién cua mach

-CiuchiF.

- Bo niit 4n 2 phim PB,, ’B,, PB,. Trong dé:

+ Nt dn PB,: Nit dimg va ham dong co.

+ Niit 4n PB;: Nit m& mdy theo chiéu thuan.

+ Niit &n PB,: Niit m& may theo chiéu nguoc,

- Cong tic to K, K,.

- Ro le nhiet OL.

- Ro le 8¢ do SR.

- Bong co xoay chi¢u ba pha o to 16ng soc.
2. Nguyén ly hoat dong

M mdy theo chiéu thudn:

- Pong dp 16 mat nguon.

- An nit PBy, cuon hit cong tic 1w K, ¢6 dién s¢ déng dién cho dong co ba pha hoat
dong, uép dicm K, ; md ra dé dam bao an wan. Khi t6e do ro to dat khoang 157 16¢ 06
dinh mue thi Giép diém SR, dong lai chuan bi cho qua trinh ham méy.
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Dimg va ham nguoc dong co:

- An nit PB,, cuon K, mét dién, tiép diém K, dong lai, cuon hiit K, c6 dién, dio
chiéu tir trudmg quay vio dong co, qué trinh ham nguoc bat dau.

Khi t6c do dong co giam dudi 15% t6c do dinh miic thi tiép diém SR, cta ro le toc
do mé ra, cuon hiit K, mat dién qua trinh ham nguoc két thic.

Mo mdy theo chiéu ngioc:

- An nit PB,, cuon hit cong téic to K, ¢6 dién sé dong dién cho dong co ba pha hoat
dong, tiép diém K,; md ra dé dam bdo an toan. Khi t6c do r6 to dat khoang 15% téc do

dinh mitc thi ti€p di€ém SR,, déng lai chudn bi cho qua trinh him mdy.

- Muén dimg ta lai an nit PB,

11I. NOI DUNG THUC HANH

1. Chuan bi dung cu thiét bi

TT Thiét bi, dung cu S6 luong Ghi chd

1 - Panel da nang MEP-3 01 chiéc

2 |- Ciuchi O4chicc |
3 -Conglacto 16 A 02 chiéc

4 - B6 niit an 3 phim 0l bo

5 - Ro le nhiét 10A 01 chiéc

6 - Role toc do 01 chiéc

7 - Dong co xoay chi€u ba pha ro to lén_g soc 01 chiéc

8 - Day noéi, rac cim, mang day (WD). 01 bo

9 - Déng hé van nang, tude no vit, kim ép diu cot... 01 bo
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2. So do thuc hanh

a) S do ba i thiél bi
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) Serdo di day mach dong lue
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3. Cac budc thue hién
Buwoc 1: Tim hidu c4u tao thuc 1€ va céc thong s6 ki thuat co ban cua thiét bi sir dung
trong mach.
Bude 2: G lip thiét bi trén panel theo so dd b tri thiél bi hinh 34-1.
Bude 3: Bau mach dién theo so d6 nguyén ly hinh 34-2:
- Bau mach dong luc.
- DBau mach diéu khién.
(Tham khao thém so dé di day hinh 34-3).
Buée +: Kiém tra ngudi theo céc budc sau:
- Kiém tra mach dong luc.
- Kiém tra mach diéu khién.
Buore 5: Hoat dong thir:
- N6i day ngudn.
- Déng 4p t6 mét ngudn.
- M& mdy dong co theo chiéu thuan:
+ An niit PB,.
- Dimg va ham nguoc dong co:
+ An nut PB,.
- M& mdy dong co theo chiéu nguoc:
+ An niit PB,.
- Theo doi hoat dong cuia mach dién, ghi két qua vao bang.
IV. BAO CAO THUC HANH
1. Tén bai.
2. Dac tinh ky thuat va cdc tham s6 cla cac thiét bi.
3. So d6 thuc hanh.
4. Bang chan 1i.
5. Nhimg nhan xét va két luan rit ra sau khi thue hanh.
V. CAU HOI KIEM TRA
1. Cau tao va nguyén li 1am viée cta ro le t6c do?
2. Gia thiét tiép diém thuong déng K,, bi ket thi hién twong gi xay ra? Hay giai

thich?
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Phan 6
LAP DAT MOT SO MACH PIEN PIEN HINH KHAC

Bai 35 - LAP MACH PIEN TU PONG CHUYEN pO1
NGUON PIEN

1. MUC DICH

- Hiéu duoc trang bi dién va nguyén Ii lam viéc clia mach dién tu dong chuyén déi
nguodn dién.

- Lép rdp va ddu dugc mach dién ty dong chuyén déi nguén dién.

IL. TOM TAT LY THUYET

Trong dan dung ciing nhu cong nghiép ¢é nhimg mdy mdéc thiét bi cdn phai dugc
cp dién lién tuc trong qua trinh 1am viéc. D€ thoa man dugc cic yéu ciu dé phai ¢6 cic
nguén dién du phong va dé déng dién cac nguén du phong mot cich nhanh chéng va an
toan, nguoi ta dung mach dién tur dong

1. Trang bi dién cia mach

-CauchiF.
- Cong ticto K,, K,.
- Role dién ap RT.

2. Nguyén ly hoat dong

Khi nguén I cé dién, ro le dién dp RT c6 dién sé dong ti€p dicm RT, ma RT,, khi do
cu6n hit K, c6 dién s& dong céc ti€p diém K- Phu tai duoc cip dién bdi nguén dién [

Khi nguén I mat dién, ro le dién d4p RT mat di¢n - Cudn hit K, mat dién lap tic
cudn K, duge déng dién (do RT, déng lai). Cudn hit K, ¢6 dién sé déng céc tiép diém
K,,- Phu tai dugc cap dién boi nguon dién I1.
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III. NOL I ¢ 'NG THUC HANH

1. Chuan bi dung cu thiét bi

TT Thiét bi, dung cu S6 luong Ghi cha
1 | - Panel da nang MEP-3 01 chiéc

2 | - Cdu chi | O6chiec

3 |-Congticto 16 A ] | o2chicc

4 |-Role dien dp 220V~ _ ) 01 bo

" |- Daynéi, jic cam, méngday (WD). | 0lbo

6 | - Déng hé van nang, tudc no vit, kim ép ddu cét... 01 bo

2 So dd thuc hanh

a) So do bé'tri thiét bi
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b) So dé nguyén li
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¢)So do di day
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3. Cac bude thue hién

Biroe 1: Tim hiéu céu tao thuc (€ va cdc thong s6 ki thuat co ban cua thiét bi sir dung
trong mach.

Burge 2: Gi lip thiét bi trén panel theo so d6 bo tri thiét bi hinh35-1.

Burée 3: DXu mach dién theo so d6 nguyén 1y hinh 35-2:

- Dau mach dong luc.

- Ddu mach diéu khién.

(Tham khdo thém so d6 di day hinh 35-3).

Buroce 4 :Kiém tra ngudi theo céc budc sau:

- Kiém tra mach dong luc.

- Kiém tra mach diéu khién.

Birge 5: Hoat dong thur.

- Ddu truc ti€p dong co ba pha viao nguén ra lam phu tai

- Lan luot déng dp 16 mat CB,, CB,.

- Ngit CB,.

Quan sdt hoat dong clia mach dién, ghi vao bang chan Ii
IV.BAO CAO THUC HANH

1.Tén bai.

2. Dac tinh ky thuat va cdc tham s6 cla cdc thiét bi.

3. So d6 thuc hanh.

4. Bang chan li.

5. Nhirng nhén xét va két luan rit ra sau khi thuc hanh.

V. CAU HOI KIEM TRA
1. Néu nhiém vu ctia cic cong tic to K, K;, va ctia role dién dp trong mach?

2. Néu ta chi c6 duy nhat 1 cong tac to loai ¢6 2 tang ti€p diém chinh (ca thuong
déng va thuding md) thi so d6 mach dién phai thay ddi thé nao? V& sa da?

3. V& so d6 nguyén Iy cia mach diéu khién tr dong chuyén déi nguén khi c¢6 mot
nguén dién chinh va 2 nguén du phong?
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Bai 36 - PAU CONG TO BA PHA PO TRUC TIEP

[. MUC PICH

- Hiéu duoc nguyén Iy lam viéc cia mach do dém dién nang ba pha bang cong to ba
pha diu truc tiép.

- Lap rdp va ddu duoc mach do dém dién nang ba pha bang cong to ba pha dau truc tiép.

[I. TOM TAT LY THUYET

Dé do dién nang trong mach xoay chiéu ba pha bon day, ngudi ta dung cong to ba
pha, ba phan tr .

Cong ta ba pha vé bin chat 1a su 16 hop cia ba cong to mot pha.

Bao gom:

- 3 cuon dong dién (cuon diu noi tiép vdi phu tai) lan luot dua ra cdc cuc s6 1-3,4-6, 7-9

- 3 cuon dién dp dau hinh sao, di€m trung tinh cla 3 cudn dp dau ra cuc s6 10 va 11,
Ba dau con lai dé dau ra day pha & cdc cuc 56 2, 5, 8

- Pia nhom, hé thong dém so...

- Khi dau day va cong to ta cin chi ¥ cdc théong so ki thuat sau:

+ Dong dién dinh muc (chinh la dong dién dinh mic cta cuon dong dién)

+ bién dp dinh muc.

+ S6 vong quay cua dia nhom tuong (ng véi 1| KW.h

+Tan s6 luGi dién st dung.

+ C6 lap kém vdi mdy bién dong hay khong?...

Dé do dém dién nang mang ba pha cong sudt nho (dong dinh mic cua tai nho hon
dong dinh muc cta cong t0) thi ngudi ta ¢ thé ding phuong phdp do truc tiép. So dé
hinh 36-1.

111. NOl DUNG THUC HANH

1. Chuan bi dung cu thiét bi

TT Thiét bi, dung cu S6luong | Ghichi
1 - Panel da nang MEP-3 01 chigc |
2 | - Cong to ba pha 01 bd
3 - Bong den 220V-100W 03 chiéc
4 | - Day néi, jac cam. 1 01 bo
5 - Pong ho van nang. iﬁu_é'c_ no vit, kim ép dau cot... | 01bo
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2. S¢ dé thuc hanh

a) So do nguyén li
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3. Cac bude thuc hiéen.

Burge |: Tim hiéu cau tao thuc € va cdc thong s6 ki thuat co ban cua cong to dién ba pha.

Buge 2: Ga lap cong to trén panel.

Bire 3: Diau mach dién theo so dé nguyén ly hinh 36-1

(Tham khao thém so dé ddu day hinh 36-2).

Burée 4: Kiém tra ki lai mach dién.

Birdge 5: Hoat dong thir.

- Dong dp t6 mat nguon.

- Quan sét hoat dong cia dia nhom, ghi cdc thong so vao bang.

Biroe 6 Kiém tra d6 chinh xdc cla cong to qua cédc so liéu trén (Gia thiét cac tri s6
ghi trén phu tai la chinh xdc).
IV.BAO CAO THUC HANH

1. Tén bai.

2. Pac tinh k¥ thuét va cdc tham sé cua cdc thiét bi.

3. So d6 thuc hanh.

4. Bang két qua .

5. Nhitng nhan xét va két luan rit ra sau khi thuc hanh.

V. CAU HOI KIEM TRA
1. Y nghia clia cdc thong s6 ki thuat trén nhin clia cong to

2. Khi dién dp nguon lén hon dién dp dinh mic trén cong Lo thi toc do quay cua dia
nhom sé I6n hon hay nho hon téc do dinh mic? Tai sao?

3. C6 thé dung cong to ba pha dé€ do dién nang 1 hodc 2 pha duge khong? Tai sao?
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Bai 37 - PAU CONG TO BA PHA PO GIAN TIEP
QUA MAY BIEN DONG

I. MUC DICH

- Hiéu duoc nguyén 1y lam viéc cua mach do dém dién niang ba pha bing cong 1o ba
pha ddu gidn tiép qua mdy bién dong.

- Lip rdp va dau duoc mach do dém dién ning ba pha bang cong to ba pha diu gidn
tiép qua mdy bién dong.

[l TOM TAT LY THUYET

Pé do dém dién ning mang ba pha cong sudt 16n (dong dinh mic cla tai 1én hon
dong dinh miic ctia cong to) thi ngudi ta phai dung phuong phap do gidn ti€p qua may
bién dong. So d6 nguyén li hinh37-1.

Khi dau gidn ti€p qua may bién dong thi phai lua chon mdy bién dong phu hop vdi
cong to.

Trén mdy bién dong thuong ghi ti s6 bién dong: [,/ L.

Vi du nhu: 50/5(A), 100/5(A)...

Trong dé:

- 1, 1a dong dién 16n nhat cho phép chay qua cuon thir cap.
- Tuong ung I, la dong dién ldn nhat cho phép chay qua cuén so cip.
- Tri s6 K = 1,/1, dugc goi la ti s6 bién dong.

Chu y:

- Khi ddu gian tiép qua may bién dong thi 11 s6"dién ndng thic 1€ sé la tri so dién
nang doc dicoe trén cong to nhéan voi hé sé K.

- Tuy nhién mét s6 cong to 3 pha khi ché'tao chuyén ding dé ldp kém véi mét loai
mdy bién dong nhdt dinh. Chi s6 dién nang tiéu thu trén cong to da dioc bé dém so
mdc dinh nhan véi hé s6'K nén khi lap dat ta chi can chon diing chiing loai mdy bién
dong theo ehi dan trén nhan ciia cong 1o va dicong nhién chi s6 trén cong o la gid i
dién nang tiéu thu thire €.

- Khong dieoe dé ha mach cugn thir cdp ciia mdy bién dong khi da 6 dong dién chay
qua cudn so cap vi khi ho mach cuén thie cap tir thong trong 16 thép mdy bién dong
tdng cao lam cho 16i thép qud néng, cé thé dan dén hién neong chay vo nhia va cuon day.
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[11. NOI DUNG THUC HANH

1. Chuin bi dung cu thiét bi
T Thiét bi, dung cu S6 luong Ghi chu
I | - Panel da nang MEP-3 | Ol chiéc |
12 | -Cong toba pha 3x5(A) 01 chiéc |
3 | - Mdy bién dong 100/5(A) 03 chiéc |
4 - Béng den 220V-100W 03 chiéc |
5 | - Day noi, jic cim. _ 01 bo 1
| 6 | -Donghd van nang, wée no vit, kKim ép dau cot... 01 bo | )
2. So do thuc hanh

a) So dé nguyén li
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3. Cac bude thuc hién.

Buie l: Tim hiéu c4u tao thuc t€ va cic thong s6 ki thuat co ban cha cong

to dién ba pha.

Buroe 2: G4 lap cong to trén panel.

Biroe 3: Dau mach dién theo so d6 nguyén 1y hinh 37-1.

(Tham khao thém so do ddu day hinh 37-2).

Biecre 4: Kiém tra K1 lai mach dién.

Biriic 5: Hoat dong thir.

- Pong dp 16 mai nguon.

- Quan sédt hoat dong cua cong to (dia nhom va bo dém s6), ghi cdc thong s6
vao bang.

Buic 6: Kiém tra do chinh xdc clia cong to qua cdc s6 liéu trén (Gia thiét cdc tri +6
ghi trén phu tai 1a chinh xédc)

IV. BAO CAO THUC HANH
1.Tén bai.
2. bic tinh k¥ thut va cac tham sé cia cac thiét bi.
3. So dé6 thue hanh.
4. Bing két qua thuc hanh.
5. Nhitng nhan x¢t va két luan rit ra sau khi thuc hanh.
V. CAU HOI KIEM TRA
1.Y nghia ctia cdc thong s6 ki thuat trén nhin mdy bién dong?
2. Vé so d6 dung am pe mét dé do gidn ti€p dong dién cla tai qua mdy bién dong?
3. Giai thich tai sao khéng dugc hd mach cuon thir cap cua may bién dong khi di co
dong tai chay qua cudn so cap?
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Bai 38 - LAP MACH PAO CHIEU PONG CO
XOAY CHIEU MOT PHA

I. MUC BICH

- Hiéu duoc trang bi dién va nguyen li lam viec cla mach dién dio chiéu dong co
xoay chiéu mot pha bang khai dong tir kép

- Biét lap rdp vi diu day mach dién dao chiéu dong co mot pha bang khai dong tir kép.

[I. TOM TAT LY THUYET

D6i v6i dong co xoay chiéu mot pha cong suat lon. trong nhiéu truong hop phai thay
doi chiéu quay dé phii hop véi cic cong viée khac nhau.

Doi véi dong co mot pha chay tu dién ¢o cuon day lam viee va cuon day khai dong
khong phan biét (s6 vong va tiét dién day quan cua 2 cuon nay hoan toan giong nhau).
Muén thay doi chiéu quay cia dong co niy ta phai thay doi chic ning cua cia 2 cudn
day cho nhau. Thuong gip nhiéu trong dong co may giat. .

Dai véi dong co mot pha chay tu dién ¢o cuon diay lam viéc va cuon day khai dong
phan biét (s6 vong va tiét dién day quan cua 2 cuon nay hoan toan khac nhau). Muon
thay doi chiéu quay cta dong co nay ta phai thay déi cuc tinh cia mot trong 2 cuon
day(dai ddu cudi cho diu dau cha mol trong hai cuon day). Sa do nguyén | mach dién
dao chiéu dong co mot pha biang khai dong tir kép nhu hinh 38-2

1. Trang bi dién cua mach

- Cau chi F.

- B0 khoi dong tir kép gom: Cong tac o K. K,

- Dong co xoay chiéu mdt pha ro to long soc M

- Bo niit an (3 phim) PB,, PB,. PB,. Trong do

+ Nit an PB,: Dimg dong co (stop)

+ Nt an PB;: Dong co quay thuan (Foirward)

+ Nt an PB,: Dong co quay nguoce (Revert)

2. Nguyén ly hoat dong

Ma my dong co quay theo chiéu thuan

- Béng dp 16 mdt nguon.

- An niit PB,. cuon hiit cong tic 0 K, ¢6 dién s€ déng dién cho dong co quav theo
chiéu thudn. Khi d6 diu cuon lam viée duge néi véi dau cudn khoi dong.
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Ddo chiéu quay dong co

- An niit PB.. cuon hiit cong tic to K, c6 dién s& dong dién cho dong co quay theo
chiéu nguoc lai do cuc tinh ciia cudn lam viéc da bi thay doi (ddu ddu cudn lam vice duoc

noi vai diu cudi cuon khai dong).

I11. NOI DUNG THUC HANH

1. Chuén bi dung cu thiét bi

T Thiét bi, dung cu S6 lugng Ghi chu
| - Panel da nang MEP-3 01 chiéc
2 - Cau chi 02 chiéc |
3 |-Congtictol6 A 02 chiéc
4 | - Bondtdn 3 phim 01 bo
5 | - Dong co xoay chiéu mot pha ro to long soc 01 chiéc
6 | - Day néi, ric cim, ming day (WD). 01 bo
7 | - Déng hé van ning, e na vit, kim ép dau cot... | 01 bo
2. Su do thuc hanh
o) Sor dé bo i thiét bi
o | o
MEP-3
| wi
| R
| === !II!
o —
I
= r—| = 07|
|
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i | |
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Hinh 38-1
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b) So do nguyén li
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c) So dé di day mach déng e

b MEP-3 S
4 ¥
2]
':FJ F:
®
14 £r '
fF 1 1 '
PB: > © o¥orc)
{ f |
PB: K. l l Ka| |
¢ ¥o¥o) |
|
PBo |
(o]
4':5 ,F rrry
- =
~ J
| 5 | ¢ ElIEAEE R |
[ 4 J? 819 |10/L1[12
2|09 2|88 |@]|
TYYY * ‘*0
POWER IN
- OUT MOTO TS
P, o

Hinh 38-3

203



d) So do di day mach diéu khién

D MEP-3

PB:
>TTTT<>:: 4 TTTT:MB
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# vy I f
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POWER IN

Hinh 38-4
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3. Cac bude thuc hién

Biée 1: Tim hiéu cdu tao thuc t€ va cdc thong s6 ki thuat co bin cua thiet bi s dung
trong mach.

Biréc 2: Ga lap thiét bi trén panel theo so do bé tri thiét bi hinh 38-1.

Bude 3: Dau mach dién theo so dé nguyén ly hinh 38-2:

- Dau mach dong luc.

- Dau mach diéu khién.

(Tham khao thém so d6 di day hinh 38-3 va hinh 38-4).

Biric 4 : Kiém tra ngudi theo cic budc sau:

- Noi day tir bot trén mach dong luc vao dong co .

- Kiém tra mach déng luc.

- Ki€m tra mach diéu khién.

(Tham khao thém bai 18)

Burde 5: Hoat dong thir theo cdc budc sau

- N6i day nguon .

- Déng dp t6 mét nguon.

- Van hanh dong co quay theo chiéu thuan: An niit PB,

- Van hanh dong co quay theo chiéu nguoc lai: An niit PB,

- Dirng dong co: An nit PB,

- Cit dp t6 mal.

Theo dbi hoat dong clia cic dong co, ghi vao bang chan li.
IV.BAO CAO THUC HANH

1.Tén bai.

2. Dac tinh k¥ thuat va cac tham so6 cta khai dong tir kep va thiét bi bao vé.

3. So dé thuc hanh.

4. Bang chan Ii

5. Nhirng nhan xét va két luan rit ra sau khi thuc hanh.
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The e ) Hoat déong cic phin tr trong mach
dieu | TAmghdi T Cuon hut ' p/C
khién diéu khien k1 ‘K: K, K, Ky | K M
I An PB, '
2 An PB, !
3 An PB,
4 An PB,
5 An PB,
6 | AnPB, hoac
An PB, !
7 Tic dong OL T

V. CAU HOI KIEM TRA

1. Diing d6 thi dong dién xoay chiéu mot pha ching minh ring khi déi cuc tinh cla
mot trong 2 cudn diy cua dong co xoay chiéu mot pha tu dién thi chiéu cia tir truding
quay trong dong ca bi thay doi?

2. Khong ding khéi dong tir kép. hay vé so d6 mach dién dio chiéu quay dong co
mot pha tu dién bang ciu dao 2 nga?
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Bai 39 - LAP MACH PIEN TU PONG PONG NGAT
MAY BOM NUGC

(Diing rerle phao)

I.MUC DiCH
- Hiéu dugc trang bi dién va nguyén ly lam viéc cua mach dién tu dong dong ngat
mdy bom nudc ding ro le phao.

- Lap rdp va dau duge mach tr dong déng ngat mdy bom nude ding ro le phao.

II. TOM TAT LY THUYET

Poi v6i cic may bom nudc dan dung néi riéng ciing nhu cic may bom trong hé
théng cdp thodt nudc sinh hoat néi chung déu hoat dong theo mot chu trinh nhat dinh;
tiic la khi bé trén can thi bom cin phai hoat dong va khi bé trén ddy thi bom phai
ngimg. Vi tinh chat ndy ma hoat déng cta cic mdy bom c6 thé duge tu dong hod dé
gidm stc lao dong. So d6 nguyen Ii hinh 39-2 minh hoa hoat dong cua mot mdy bom
nudc (mo phong bdi dong co 3 pha). Mdy bom c6 2 ché do hoat dong:

AUTO : Ty dong déng ciat may bom theo mirc nudce
MANUAL: Diéu khi¢n bang tay

L. I'rang bi dién cua mach

- Ciu chi F.

- Chuyén mach SW.

- Cong tic to K.

- Ro le nhiét OL.

- Role phao RP.

- Dong co xoay chiéu ba pha r6 to 16ng séc.
- B¢ ndt &n 2 phim PB,, PB, trong dé:

+ Nut an PB,: Nut dirng

+ Nit an PB;: Nit mo mdy
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2. Nguyén ly hoat dong

Gat chuyén mach vé vi tri I: Mach dién hoat dong & ché do diéu khién bang tay.
+ An niit PB, m& mdy

+ An niit PB, tat may

Gat chuyén mach vé vi 1ri II: Mach dién hoat dong & ché do w dong nhu sau:

Khi bé trén can, ci hai phao déu roi tr do, stc cing sgi day I6n nhat lam RP dong
lai, cudn K c6 dién, bom nudc hoat dong o ché do tr dong.

Khi bé trén ddy, ca hai phao déu "ngdm" trong nudc va chiu luc ddy cia nudce theo
dinh luat Ac-si-met, siic cang soi day bing 0, tiép diém RP mo ra, cong tac to K mit
dién - cat dién vao dong co may bom nudc.

111. NOI DUNG THUC HANH

1. Chuan bi dung cu thiét bi

TT Thiét bi, dung cu S6 luong Ghi chd |
1 - Panel da nang MEP-3 01 chiéc

2 - Ciu chi 04 chiéc

3 -Congtlaco 16 A 01 chiéc

4 - Bé nit an 2 phim 01 bo

5 - Ro le nhiét 10A 0.1 chiéc _

6 - Ra le phao | 01 chiéc

7 | - Chuyén mach 2 nga | o1 chiec

8 - DBong co xoay chiéu ba pha 16 10 long séc (j] chigc

9 - Day néi. jac cdm. mang day (WD). 01 bo

10 | - Bong ho van nang. twée no vit, kim ép ddu cot... 01 bo ‘ i j
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2. Su do6 thuc hanh

a) So dé bo'iri thiét bi

O MEP-3 O
[ WD
F:F-F-l an
| == = =
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| g | % .
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* | Lo poy
Hinh 39-1

b) S do nguyén li

Hinh 39-2
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3. Céc bute thuc hién.
Biée 1: Tim hiéu cdu tao thuc t€ va céc thong s6 ki thuét co ban cta thiét bi sir dung
trong mach.
Bucc 2: Gi lap thiét bi trén panel theo so d6 b6 tri thiét bi hinh 39-1.
Bicge 3: Dau mach dién theo so dé nguyén 1y hinh 39-2:
- Bau mach dong luc.
- Ddu mach diéu khién.
(Tham khao thém so do dau day hinh 39-3).
Buroe 4: Kiém tra ngudi theo céic budc sau:
- Ki€m tra mach dong luc.
- Kiém tra mach diéu khién.
Birdge 5: Hoat dong thir:
- N6i diay ngudn.
- Déng dp 16 midl nguon.
- Hoat dong thir & ché do tu dong theo cac budce sau:
+ Gat chuyén mach SW vé vi tri 11
+ Tha 2 phao tr do
+ Nang phao dudi
+ Ning ca 2 phao
+ Tha phao trén, nang phao duéi
+ Tha 2 phao tu do
Theo doi hoat dong ciia mdy bom, rit ra nhan xét.
- Hoat dong thir & ché do diéu khién bing tay theo cdc bude sau:
+ Gat chuyén mach SW vé vi tri |
+ An niit PB,- chay mdy bom
+ An niit PB, - dimg m4y bom
Theo doi hoat dong cua mach dién, rit ra nhan xét.
IV. BAO CAO THUC HANH
1. Tén bai.
2. Dic tinh k¥ thudt va cdc tham s6 ctia cdc thiét bi.
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3. So dé6 thuc hanh.

4. Bang chan li.

5. Nhitng nhan xét va két luan rit ra sau khi thuc hanh.
V. CAU HOI KIEM TRA

1. C4u tao va nguyén Ii 1am viéc cia ro le phao?

2. Trong truong hop khong sir dung cong tac 1o ¢6 thé ding ro le phao diéu khién
tryc ti€p mdy bom nude mot pha duge khong? Néu duge hay vé so do?
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Bai 40 - LAP MACH PIEN TU PONG PONG NGAT
MAY BOM NUGC

(Diing role dién ur )

.MUC DPICH

- Hiéu dugc trang bi dién va nguyén 1y lam viéc cla mach dién tr dong dong ngi
mdy bom nudc dung ro le dién tr.

- Lép rdp va didu duoc mach tr dong déng ngat may bom nude ding ro le dién tur.

II. TOM TAT LY THUYET

Str dung ro le phao dé diéu khién mdy bom nude tuy diau lap don gian, gid thanh hy
nhung d6 tin ciy khong cao. D€ khéc phuc nhuoge diém nay ngudi ta thay thé ro le phac
bing ro le mitc nudce dién wr. So do nguyén li nhu hinh 40-2.

1. Trang bi dién cua mach

-Cauchi F.

- Cong tic 1o K.

- Rt le nhiét OL.

- Ro le mic nude dién wr PS.

- Dong co xoay chiéu ba pha 1o to long sdc.

2. Nguyén ly hoat dong

Khi bé trén can dudi miic "2" thi cdc cap cuc E,- E, va E,-E; hd mach, ro le PS dié
khién tiép diém PS, dong lai, cuon hit K ¢6 dién, déng dién cho bom nude hoat dong.

Khi bom nuéc hoat dong thi miic nudc & bé trén tang din. Néu nudc trong bé vir
dudi muc "1" thi PS, vin déng . bom hoat dong binh thudng (Lic nay cuc E, va E, duo
néi mach do nudce cting 1a mai truong dan dién).

Khi mifc nude & trén 1iép xic voi cue E, lam cho ca 3 cuc E- E,- E, thong mach va
nhau. Role PS diéu khién cho tiép diém PS; ma. cuon hit K mit dién - Bom ngimg hoa
dong.

Khi bom ngimg hoat dong thi mdc nudc ¢ bé trién can din (do su dung). Néu mi
nude can din ma van con nam trong khoang gifia mic 1" v mic "2" thi tiép diém PS
vin md, bom van ngimg hoat dong.



Cho 16i khi mic nudc & bé trén can dudi mic "2" thi tiép diém PS, lai dong va bom
hoat dong trd lai theo chu trinh trén.

Nhu vay, khi mic nudc nidm trong khoang gita mic "1" vad mic 2" nhung & 2
truomg hop khac nhau (bé dang can hoac bé dang day) thi tiép diém PS, c6 2 trang thii
khac nhau. Chic nang nay la do mach dién ur trong ro le dam nhiém. Ching 101 khong
phan tich trong tai liéu nay ma sé trinh bay chi tiét & mot tai liéu khic.

[1I. NOI DUNG THUC HANH
1.Chuan bi dung cu thiét bi

i Thiét bi, dung cu S6 luong Ghi chi

| - Panel da nang MEP-3 01 chiéc
2 | -Ciuchi B 04 chiéc
3 -Cong tic 1o 16 A 01 chiéc
4 |-Rolenhiet10A _ o 01 chiéc
5 - Ro le mirc nude dién tir 01 chiéc
6 - Dong co xoay chiéu ba pha ro to 16ng s6c 01 chiéc
7 | - Day néi, jac cim. | o1be

8 - Dong hé van nang, tude no vit, kim ép dducot... | 01bo

2. So d6 thuc hanh

a) So do bé'tri thiét bi
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b) So do nguyén li
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¢) So do ddu day

Ay By G 0

N

P‘:“ f‘:& F‘“ Fs

[ 4 El - Muc |

L Miic 2

Hinh 40-3

216



3. Cic bude thuc hién.

Bitoc 1+ Tim hiéu c4u tao thuc t€ vi cdc thong s6 Ki thudt co ban cda thiét bi sir dung
trong mach,

Buric 2: Gi lap thiét bi trén panel theo so do bo tri thiét bi hinh 40-1.

Buere 3: Dau mach dién theo so do nguyén 1y hinh 40-2:

- Bau mach dong luc.

- Dau mach diéu khién,

(Tham khdo thém so dé dau day hinh 40-3).

Bicoc 4: Kiém tra ngudi theo cdc budc sau:

- Kiém tra mach dong luc.

- Kiém tra mach diéu khién.

Buee 5: Hoat dong thir:

- N6i day nguon.

- Péng ap té6 médt nguon.

- Hoat dong thir theo cic budc sau:

+ Noi 3 day twong tng vao 3 cuc E,. E,, E; roi tha vao chau nudc.

+ TUr tir nang chau nude sao cho nudc ngap dén cuc E,.

+ Tiép tuc niang chau nudc sao cho nude ngap dén cuc E,.

+ Tir tir ha chau nudc sao cho mirc nudce can dudi cuc E,.

+ Tiép tuc ha chau nudc sao cho mic nude can dudi cuc E,.

Theo ddi hoat dong ciia may bom, rit ra nhan xét.

IV. BAO CAO THUC HANH
1.Tén bai.
2. Dac tinh k¥ thuat va cic tham s6 cia cdc thiét bi.
3. So do thue hanh.
4. Bang chan li (hoc vién tu xay dung bang chin Ii)
5. Nhirng nhan xét v két luan rit ra sau Khi thuc hanh.

CAU HOI KIEM TRA

V.
1. Nguyen tac lam viéc cua ro le mic nude dién wi?

2. Co thé st dung 1o le mic nude dién tir dé khong ché hoat déng cda bom trong
truong hop bé dudi can thi bom tr ngat duce khong? Néu duac hiy vé so do?



Bai 41 - LAP MACH PIEN TU PONG DONG DIEN
MAY BOM NUGC DU PHONG

I. MUC PICH

- Hiéu dugc trang bi dién, nguyén li lam viéc cha mach dién tu dong dong dién mady
bom nudc du phong

- Lép rap va ddu dugc mach dién tu dong déng dién mdy bom nude du phong.
IL. TOM TAT LY THUYET

Trong mot s6 tram cdp nudc sinh hoat doi hoi hoat dong bom nude phai dién ra lien
tuc, vi vay khi mot may bom nao dé co su co thi lap tic phai ¢6 mot may bom khéc
hoat dong ngay dé thay vao vi tri cia mdy bom hong dé. Qua trinh nay c6 thé hoan toan
dugc ty dong hod nh mach dién nhu so dé nguyén 1y hinh 41-2

1. Trang bi dién cua mach

-Cauchi F

-Cong ticto K, K,

- Role nhiét OL,, OL,

- Ro le trung gian RT

- Mdy bom nudc I, I gdn dong co xoay chiéu ba pha ro to long séc twong img M,, M,

- Bo nit an hai phim PB,, PB,

- Chuyén mach lua chon bom SW

2. Nguyén ly hoat dong

Chay mdy bom mioc 1.

- Déng ap t6 mat ngudn

- Bat chuyén mach dé lua chon bom 1

- Nhan niit PB,, cuon hit cong tic to K, c6 dién s& dong dién cho dong co hoat dong
qua céc tiép diém dong luc K, va duy tri hoat dong ctia mach qua tiép diém K.

Tirdong chay bom I kii bom [ ¢6 sie co:

Khi bom I ¢6 su ¢6 (qud tdi ching han) thi ro le nhiét OL, tic dong nha 1iép diém
OL,,. dong tiép diém OL,,. Ro le trung gian RT duoc cap dién. déng dién cho cuon hat
cong tac to K, - Bom nudc M, hoat dong.

Chay mdy bom Il va e dong chay bom I khi bom II ¢6 su c6: Tuong we nhu trén

218



1. NOI DUNG THUC HANH

1. Chuin bi dung cu thiét bi.

TT Thiét bi, dung cu S6 luong Ghi chu
I | - Panel da ning MEP-3 01 chiéc
2 | -Cauchi o ) 04 chiéc
3 |-Congticto16 A 02 chiéc
4 |- Bo niit dn 2 phim 01 bo ]
5 | -Roledién dp 220V 01 chiéc
6 | -Role nhiét 10A S 02 chiéc B
7 | - Bong co xoay chiéu ba pha ro to I6ng soc 01 chiéc
8 | - Day n6i, jic cim. 01 bo
9 | - béng hé van nang, wdc no vit, kim ép dducét... | 01 bo
2. So do thue hanh
a) So do bd'tri thiét bi
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b) Sordo nguyen li
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¢) So do ddu ddy mach dong luc
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d) So dé di day mach diéu khién
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3. Cac bude thuc hién.

Butée I: Tim hiéu cdu tao thuc t€ va cic thong s6 ki thuét co ban cta thiét b

Butde 2: G4 lap thiét bi trén panel theo so d6 bo tri thiét bi hinh 41-1.

Birge 3: Ddu mach dién theo so do nguyén ly hinh 41-2;

- Ddu mach dong luc.

- Ddu mach diéu khién.

Tham khao thém so dé di day hinh 41-3 va hinh 41-4.

Birie 4: Kiém tra nguoi theo cic budc sau:

- Nai day tir bot trén mach dong luc vao dong co.

- Kiémn tra mach dong luc.

- Kiém tra mach diéu khién.

Birde 5: Hoat dong thir theo cic budic sau:

- Noi day nguon.

- Déng dp 16 mat nguodn.

- Chay dong co bom M, theo cdc budc sau:

+ Bat chuyén mach lua chon bom L.

+ An nit PB,.

- Hoat dong thir chitc nang "Tu dong chay bom II khi bom 1 ¢6 su co” (tic dong vao
ro le OL, khi M, dang chay).

Quan sit hoat dong cia dong co ghi két qua vao bang chan Ii.

- Chay déng co bom M, theo cic budc sau:

+ Bat chuyén mach lua chon bom I1.

+ An niit PB,.

- Hoat dong thur chic nang "Tu dong chay bom I khi bom II ¢6 su ¢6” (tic dong vio
ro le OL, khi M, dang chay).

Quan sit hoat dong cha dong co ghi két qua vio bang chan i
IV BAO CAO THUC HANH

1. Tén bai

2. bac tinh ky thudt va cie tham s& caa khoi dong tir don vathiét bi bao vé.

3 So do thuc hanh.
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4. Bang chan li.

5. Nhimg nhén xét va két luan rit ra sau khi thuc hanh.

dig:itl:i:rén Trang thai diéu khién Kt”"a‘ dong ;t:ﬂ céc phdn 1::rltrong maChM,

1 Bat SW 1 vé vitri "T"

2 An PB,

3 Téc déng OL,

4 An PB,

5 Bat SW, vé vi tri 11"

6 An PB,

7 Tdc déng OL,

V. CAU HOI KIEM TRA

1. Tai sao phai sir dung mdy bom nuéc du phong, ban hay ldy 3 vi du dung trong
thuc t&?

2. Ngoai so d6 mach da gi6i thiéu ¢ trén, ban c6 thé xay dung so d6 mach khac dé tu
dong dong may bom nudce du phong duge khong? Hay vé so dé mach?
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Bai 42 - LAP MACH DPIEN TU SAY

I. MUC PICH
- Hiéu dugc trang bi dién va nguyén ly lam viéc clia mach dién ta say tu dong.

- Lédp rdp va dau duoc mach dién ta say tu dong.

i. TOM TAT LY THUYET

—

Viéc siy kho bao quan cdc thiét bi la cong viéc vo cung quan trong doi vdi nhimng
noi khi hau néng &m mua nhiéu nhu nudc ta. Hién ching ta vin sir dung pho bién cic 1o
sdy thu cong, tham chi nguén nhiét sdy lay i chat dot. Véi nhimg 1o say nay sé gay
ling phi stc lao dong, hon nita ta khé c6 thé khong ché duge nhiét do say. Dé khic
phuc nhugc diém nay, trong cong nghiép ngudi ta thuong sir dung 16 sdy dién wr dong.
So' d6 mot 10 sdy dién hinh nhu hinh vé 42-2,

1. Trang bi dién cua mach

- Ap 16 mdt mot pha CB.

- Ro le trung gian RL.

- Ro le diéu nhiét di¢n tr TC.

- Day dot néng

- Bo dén hién thi

2. Nguyén ly hoat dong

Pong dp té6 mdt CB, cuon hit ro le trung gian ¢6 dién, dong dién cho day dot nong
lam viéc. Nhiét do trong 10 sdy bat dau tang 1én qud trinh sdy bat dau.

Khi nhiét do 10 say tang dén gia tri nhiét do dat T,. Ro le dicu nhiét tic dong lam tiép
diém TC, md ra , diy dot néng tam ngimg lam viéc. Khi day dot nong tam ngimg lam
viéc thi nhiét do trong 10 sdy giam dén mot gid tri nao do thi ro le diéu nhiét lai dong
tiép diém TC,. Nhiét do trong 10 sdy lai tang lén va qui trinh déng ngdt day dot néng lai
tiép tue cho dén khi cit dién 10 sdy.

11I. NOI DUNG THUC HANH

1. Chuan bi dung cu thiét bi
T

T | ’I;hICLbI dung cu S ,I._ Sgiucﬂg_ 1 Ghi chi l
I | - Panel da nang MEP-2 | 01 chiée |
2= Panel da nang MEP-3 i 01 chiéc
3 | - Bép dién (hoac bong dén) S00-1000W | Ol chiee
4 | - Day néi. jac cam, mang day (WD), | 0lbo |
5 i - DBong hé van nang, woe no vit, Kim ép diu cot... 01 bo | .




2 So do thuc hanh

a) Sordo bo'tri thiét bi
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Hinh 42-1
b) So do nguyén li
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Hinh 42-2
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¢) So dé ddu day
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3. Cac budc thuc hién.

Burée |: Tim hiéu cau tao thuc € va cdc thong so6 ki thuat co bin cua thiét bi sur dung
trong mach.

Bicée 2: G lap thiét bi trén panel theo so d6 bo tri thiét bi hinh 42-1.

Bure 3 Ddu mach dién theo so do nguyen 1y hinh 42-2:

- bau mach doéng luc.

- Diu mach diéu khién.

(Tham khao thém so do di day hinh 42-3).

Buoe 4: Kiém tra nguoi theo cic budc sau:

- Kiém tra mach dong luc.

- Kiém tra mach diéu khién.

Bieoe 5: Hoat dong thur:

- Noi day nguon.

- Bong dp t6 mdt nguon.

- Hoat dong thur theo cic budc sau:

+ Chinh dinh nhiét do dat T".

+ Ddéng dp 16 mat nguon.

Quan st su thay déi nhiét do trén man hién thi cua ro le diéu nhiét va hoat dong cla
bo phan gia nhiét. Rit ra nhan xét.
IV. BAO CAO THUC HANH

1. Tén bai.

2. bac tinh k¥ thuat va cdc tham s6 cua céc thiét bi.

3. So d6 thue hanh.

4. Bang chin 1i.

5. Nhitng nhan x¢ét va két luan rdt ra sau khi thuc hanh.
V. CAU HOI KIEM TRA

1. Cau tao va nguyen i lam viéc cia ro le diéu nhiét?

2. C6 thé sir dung ro le diéu nhiét trong mach bdo chdy duoc khong? Néu dugce hiy
v& so d6 mach?
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Phan 7

THUYET MINH PE THI LAP PAT HE THONG DIEN
KI THI ASEAN - LAN THU III
Td chire tai: Bangkok, Thailand 2001

1. MO TA KI THUAT CUA BAI THI

Mai thi sinh phai thiét lap mot hé théng dién déng md cira ty dong trong mot cabin
c6 tudng va trin biang gé vin ép.

Kich thudc cabin: 2400 x 1200 x 2400 mm

Trong do:

- Panel bén trdai (A): 1200 x 2400 (mm)

- Panel bén phai (B): 1200 x 2400 (mm)

- Panel chinh tim (C): 2400 x 2400 (mm)

- Panel tran (D) : 200 x 2400 (mm) vdi ving su dung 16n nhat ¢6 kich thude khong
qué 1000 x 2400 do tir mép ngoai cabin,

Il. CAC KT NANG BAI THI YEU CAU.
- Ki nang lay ddu, do kiém, dat day néi.
- Ki ning gia cong (cit, udn) 6ng nhua dé dat cép dién.
- Ki ndng gia coéng (cat, uén) ong kim loai dat cap dién.
- Ki nang khoan, khoét 16 trén tdm kim loai.
- Ki ning gia cong cdc phu kién nhu got day, kep ddu cot, cit ming day...
- K1 nang dau lap thiét bi chiéu sdng, thiét bi dién diéu khién, tv dong.

IIl. DANH MUC CAC DUNG CU CHINH CAN TRANG BI CHO 01 THI SINH

TT Thiét bi, dung cu Pon vi tinh S6 luong Ghi cki
1 | Ban nguoi Cai 1

2 |Bodia Bo 1

3 | Bo kim( kim cat, Kim ép cét...) Bo 1

4 | Bo mii khoan xodn siéu téc Bo 1

5 |Bia Cii 1
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TT Thiét bi, dung cu Don vi tinh S6 luong Ghi chi
6 | Cua sit Cai 1
7 |Dung cu khoét 16 Bo 1
8 |Hopdungdungcu _.HQP _ 1 )
9 | Miy khoan dién cdm tay Cii 1
10 | Méy théi hoi nong Ci |
I |Nive Ci 1
12 |Thang bac dai Ilm Cdi 1
13 |Thuoc éke Cii I
14 Th;'é‘t bi gcin _ﬁ'ng_kim_!ogi Bo o R
I5 | Thiét bi usn 6ng nhyal/2 " Bo 1 -
16 | Thiét bi udn 6ng nhua3/4 " Bo 1
IV. DANH MUC VAT LIEU CHINH
TT Tén vt liéu Ki hiéu S6 luong (c) Ghi chd
1 Ap 16 mdt 1 cuc 10A Q. Q, 2
2 |Aptomatlcyc6A Q| o]
3 |Apt6 mat 3 cuc 16A Q. Q 2 | R
4 |Ap1o mit 3 cyc 20A Q, 1
5 |Beén huynh quang FL l
6 | Pén chiéu sing soi dot L; Ly Lyi L EL 5
7 |6 cim c6 tiép dat R,.R, R, R, 4
8 | Bo phiit song hong ngoai ~ IRD 1 -
9 |Nitan PB,.PB,PB, | 3 | |
10 |Coéng tac 4 cyc S . 1 |
I1 |Cong tic ba cuc (2 ngd) 888 3
12 | Cong thc hanh trinh LS, LS,, S.LS, s |
13 |Cong ticto Ke K<C, K 3 _
14 |Cau chi mot cuc F, F, 2 '
15 | T€ bao quang dién PC . 1
16 | Ciu noi day X XXy | 3
17 | Chuéng bdo HV l |
18 [Cip VCT 3 % lmm* 3
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'—'IT Tén vat liéu Ki hiéu S6 lugng (c) Ghi chu
19 [CipVCT2xlmm® | 4
20 |Dong codién ba pha M. M,
21 [Denchidusingsoidét b Loy
22 [Dén tin hieu 1,2,3,4,5,6,7 _
23 |OngthépEMT12" | 1 j
| 24 |Ong PVC 20 mm 2 .
25 [OngthepEMTIA" 5
26 [Mang I6ng day conapday WD |
| 27 |Roletrung gian220VAC | Ky KK, 3
| 28 |Role nhiét - Fq, F 2
29 |Roledinh thl gian TS 1
30 |Role thai gian OFF DELAY TK 5c 1
31 |Role thdi gian ON DELAY TK 50 1
| 32 |Phukién
33 | Ta dién nguén 300 x 30(] x 150 | I 1
34 [T dién chi€u sang400><400x150 . 1 L i
35 |Tu dién diéu khién 600 x 600 x 200 B 1
V.MO TA CHUC NANG CUA MACH
TT Thao tic Hoat dong | Ghi chu
1 [PémgQ, ben 1,2,3 sang -
2 |Ta,bats,, S, S, benL,, L,, L, hoat déng -
| 3 [ChePC bénL, L, Lysing - B
4 | TS hoat dong Deén L, séng
5 |pongQ, | OcimR,R,cédien -
6 |Bat§, o} cdm R,, R, mét dién B
7 |Céng ha beén 7 sang
8 |Cdng nang Pén TL va dén 6 siang
9 [Ngit ciu chi Cdi bao
10 IRD hoat déng trude K, hoat dong sau
11_|AnLs, | DwHVQanhsing |
12 An PB, ~ |2giay sauden HV (do)sdng
13 |Den HV xanh 14 sing Dén do tat va nguoc lai
14 | Sau khi cu_a ma - KG hoat déng trong 1 phul
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TT Thao tic Hoat dong Ghi cha
I5 | AnPB,(mé cira) K<, hoat déng

16 |AnPB, Mach diéu khién mat dién

17 |Qui tai F, Coi HV hoat dong

18 [Qua tai Fy Coi HV hoat dong

19 |{Chinh TS Hoat dong tir 9h00-15h30

20 |Chinh TK., Tré 60giay

21 |Chinh TK 5C Tré 1 giay

22 | Cira déng beén 5 sing

23 |K, 1t beén EL sing -
24 |AnLS, K, tat

25 |AnLS, K.C tt

VL. TIEU CHUAN DANH GIA

TT Noi dung ddnh gid Diém ddnh gia Ghi chu
A | Do luomg 20

B | Chic nang 25

C |Lap dat thiét bi 10

D |Lap dat dudng day 15

E  [Két noi va hoan thién 20

F |Antoan 10

Téng 100

VI SO PO BO TRI THIET BI VA SO PO NGUYEN Li

- Ban v& s6 1/6: Mo phong vi tri 1ap dat va su hoat dong cla hé théng dién trong

thuc t&

- Ban vé s6 2/6: Biéu dién vi tri lip dat cdc thiét bi trén panel (ban vé so dé bo tri

thiét bi).

- Ban vé 56 3/6. Biéu dién vi tri lap dat cdc thiét bi trong ta dién.

- Ban vé 56 4/6: Biéu dién so d6 nguyén li hé thong chiéu sdng.

- Bin v& 50 5/6. Biéu dién so do nguyén If mach dong luc.

- Bin v& $0 6/5: Biéu dién so d6 nguyén li mach dieu khién.
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INSIDE

[ sYMBOL MAIN i
Q1 | MINIATURE CIRCUIT BREAKER 3 POLES 204
02,03 | MINATURE CIRCUIT BREAKER 1 POLE _—
15 | TIME SWITCH 24 HRS
K1 | RELAY 220V COIL EMERGENCY LIGHT
x3 | TERMIALS BLOCK
14 | BLUE INDICATOR LIGHT (OPEN DOOR)
[5) | YELLOW IMDICATOR LIGHT (DOOR CLOSE) prow
16} | GREEN INDICATOR LIGHT (GATE UP) =
{7} | RED INDICATOR LIGHT (GATE DOWN)
[ {2 [ | VOLTAGE INDICATOR LIGHT
Q¢ | MINIATURE CIRCUIT BREAKER 1 POLE BA Il 5 MSC 6 .
05,06 | MINIATURE CIRCUIT BREAKER 3 POLE 16A
K2 K3 ¥4 | RELAY WITH 220V CORL
Ko K5c K6 | CONTACTOR 3 POLES
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F | FUSE MCLIER ™ o=
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d PROJECT DATE
BANGKOK, THAILAND 2001 TECHNICAL DESCRIPTION ENGINEER DRAWING NO
18 Mechanical engineering
Secretarial Department of skill development commercial wiring OWNER 3
Mnistry of labour and social wellare DRAWN 6




9¢C

THW 4 mmf?
- X311 L2
2 >
L3
e i e i i e Vi MR K B o
— e K o S A g —.’ﬁﬁpr. N
. ; 5 7 = PE
i . THW 2 Smm THW 2 5mmé r THW 1 5mm?
— V5F 1 5maf
X311
X37 p X389
THW TS
2
1 5mm'
L]
A1
PN 7"
o 0 15 K1
VSF tmm? 5
=
THW
2
1 Gmm %38
J’x;\ 10
X313 2
VEF tmm
NOTE
K1
L4
18 CONTACT CLOSE FROM 0900 TO 15 30 A
THW 1 5mm*®
T x1e w2 5m?
PROJECT DATE
d s
3 .qsr.al.n SKILLS CU“FELSIQN TECHNICAL DESCRIPTION ENGINEER DRAWING NO
BANGKOK THAILAND 2001 @ Mechanical engingering
Secretaral Department of skill develooment commercial wiring OWNER 4
Manstry of labout and social wellare : DRAWN &




9

X2-5 xg-2

o~ L2 X2:5 X2-3
£ W] X7 X34
= (T N N, NN RR] S (D
=i U ——
FROM 4%
2
THW 2 S 1w 2 5mm
VSF 1mm? S VSF tmm?
Clln  fedels
"
( o
I VSF |mm?
i s Ay K5 Ks
b S Ne=A e ]'\“\‘ x29
THW 1 5mme
G R
f6 [ 3 JIFS :En {} {I_ 7k
L
PE F dif” J’ = THW 1 5mm?
ul vl ow) e THW 1 Sm
| [0
/ L T
N
SR P ysE mm’
M1
o - PROJECT DATE
3 nsr}usm‘mwmpennon TECHNICAL DESCRIPTION ENGINEER DRAWING NO
BANGNOH, THAILAND. 2001 18 Mechanical engineering
Secretarlal Depanment of skill development commercial wiring OWNER 5
Ministry of labour and social weltare DRAWN 6




[ ]

THW dmmé

X1-7 2 X1-2

x1-8 A L3 X1a

——— e & 3 3 il s 3 i i ¢ o s 3(_,_.-...._..__._.._..__;‘E_____3N

- X1 PF
VSF 1 Smmé

3 MSC SWITCH
VSF 1

X211
PR1

X2-22

K

X223

e

THS,

X219

pmsc P K3,

K2 K6

X2-20 xz-21

Ce]

X224

._5.1.;:___\W

Gl O 3¢ g%

b

p x2.25

up | HV  powd
ri
VSF Yo e Txa VSF tmm?
St AN SKILLS COMPE PROJECT DATE _
" asE AN h!(l\-In(.OMH]IHON TECHNICAL DESCRIPTION ENGINEER T 6 -
[IANGKOK THAILAND 2001 Al Ni
. ; ; i 18 Mechanical engineering — =
i retarlon Department of skl developmen! COFmercisl wiring OWNER [3
Minetiy of labout and socaal wellme DRAWN 6




PHU LUC

Phu luc 1: MOT SO Ki HIEU THUONG DUNG TRONG SO PO
PIEN CONG NGHIEP

Ki hiéu

Y nghia

- Cuon ht ro le thoi gian chi ¢é cdc tiép diém
tac dong tré vao thoi diém cd dién
(ON-DELAY)

- Cuén hit ro le thai gian chi ¢6 cdc tiép diém
tac dong tré vao thai diém mat dién
(OFF-DELAY)

- Cuon hit ro le thoi gian ¢6 ca tuép diém tic
dong tré vao thoi diém mat dién va thoi diém
co dién

(ON/OFF-DELAY)

1. Tiép diém thuomg mo, déng cham
2. Tiep diém thuong dong. md cham

1 2
1. Tiép diém thuong md, md cham
2. Tiép diém thudng déng, doéng cham
1 2
! - M | P ——
| | 2 1. Tiép diém thudng md. déng mé cham hoac

2. Tiép diém thuémg dong. déng ma cham
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STT Ki hi¢u Y nghia \
7 Cudn hit cong tic to hodc ro le dién tir
I 1 —
. " 'y 1. Tiép diém thutmg mé (déng tic this) '
2. Tiép diém thudmg déng (mo wic thin)
! f 1. Nt an thuomg md
9 E F ] I
2. Cong tac xoay thudmg mo
I 2 | |
[ h 1
" E F 1. Nt &n ‘thufmg déng
2. Cong tac xoay thuong déng
1 2
T ‘\r ' 1. Nut dn 2 tang tiép diem. (ké
0 E s ji= ¥ = j -Nutan 2 tang tlep. 1 I'Ijl..( e_p}
| 2. Cong tac xoay 2 tang tiép diem
Phan tr d6t néng cua ro le nhiet: 5
r -5 rlele by 1. Hai phin ur |
12 il : |
= 1 “FF? 2. Ba phan tur
1 2
Tiép diém cin ma tic dong bang hiéu ung nhiét: |
13 } | 1. Truc tiep
‘ 2. Gidn tiép
1 2
ToToT |
| @j e% l Cau chi ba pha wr ron:
14 1. Cau chi rai
d} [Iﬂ' ﬁ 2. Ciu duo ba pha mé w dong bang ciu chiron
1\\'L:\.'f-:‘
- - . 2

240



Y nghia

STT Ki hiéu

id Cau chi mot pha:
15 1. Cau chirai

2. Cau chi ki hiéu chung
1 2
LT
16 } Cau dao ba pha
111
i i l 2

._"‘\/—:L.

17 .—/T“\_. Ap 16 mit ba pha
C /e,

18 : Ap t6 méat mot hoac hai pha

'—0—‘ [ ——

! Tiép diém hai huéng khong chéng nhau (mo
19 T
trude khi dong )
!
20 Tiép diém hai hudng chéng nhau
4
21 \ Tiép diém ciin dong hai mach
! | ! o .
22 Tiép diém hai huéng ma trung gian
)
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STT Y nghia
23 Dong co xoay chiéu ba pha
24 Day quin cua may hay cta khi cu
Phanh ham:
25 1. ki hieu chung
’ 2. Pong co dién phanh siét lai
3. Dong co dién phanh nha ra
26 — A Mach c6 4 day dén
27 p I [ Tiép dat (hai phuong an )
28 & biém néi, cuc noi day dan
Giao diém giira hai day din khéng néi véi nhau
29 S . ;
ve dién (hai phuong 4n )
30 + Giao diém giua hai day dan co néi nhau vé dién

(hai phuong an )
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Phu luc 2: Y NGHIA MOT SO TU TIENG ANH THUONG DUNG TREN

SO PO PIEN CONG NGHIEP
-~ : - Chir viét tat
TT Tir tiéng Anh Y nghia (Trén s d6 )
1 |[Blue Mau xanh da tréi B
2 |Cabinet Ca-bin
3 |Cable Ciép dién
4 | Capacitor Tu dién C
5 |Circuit breaker Ap t6 mat ch
6 |Contactor Cong tic to K
7 | Control panel Pa-nen diéu khién DL
8 |Display Lamp beén hién thi
9 |Earth Wire Day tiép dat
| 10 |Electric box Tu dién -Hop dién eb
' 11 |Fluorescent Deén huynh quyang
12 |Fuse Cau chi F
13 |Fuse holder Gid d& ciu chi
14 |Green Mau xanh ld cay G
15 |Horn Coi
16 | Indicator light Deén chi dan
17 | Limit switch Céng tac hanh trinh Is
18 |Main panel Pa-nen chinh
19 | Main selector switch Chuyén mach lua chon chinh
20 |Motor Poéng co dién i M
21 |Neutral wire Day trung tinh |
22 |Over load Qua 1ai OL
23 |Photocell Te bio quang dién .
24 |Pole Cuc dau day
25 |Power Nguon dién, Cong suat b P
26 |Push button Niit an PB
27 |Red Mau do | R
28 |Registor Dién tro '
29 |Relay Role RL

30 |Socket outlet with earth

O cim c6 tiép it




Chir viét tat

T Tirtiéng Anh Y nghia (Tetn s/ db )
31 |Teminal block Bot dau day, cau dau day B
32 | Teminal box Hoép noi day

33 |Teminal stoper Khoa day

34 | Tempicture controller Ro le diéu nhiét TC
35 | Three phase motor Pong co 3 pha M
36 | Three -pole single outlet O cim ba cuc

37 | Time switch Ro le thai gian TS
38 | Trafic light Dén giao thong TL
39 | Two way switch Cong tac 2 nga

40 | U-shaped crimp - on teminal bau cotcha U

41 |Voltage indicator Chi thi von mét Vv
42 | White Mau tring w
43 | Wire drain Mang day WD
44 | Wire size Co day

45 |Yellow Mau vang Y
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Loi néi dau

MUC LUC

Phan 1. LAm quen vdi thiét bi dién cong nghiép

Bai |
Bai 2
Bai 3
Bai 4
Bai 5
Bai 6

Cong tac to

Ro le thoi gian

Ro le dién tir

Ro le nhiét

Ro le diéu nhiét

Mot s6 khi cu dién thuong gap kKhac

Phan 2. Cac ki thuat co ban kiém tra, dau néi dong co xoay chiéu ba pha

Bai 7
Bai 8
Bai 9
Bai 10
Bai 11

Thio lap bao dudng dong co xoay chiéu ba pha

Xidc dinh cuc tinh cdc ddu day dong co xoay chiéu ba pha
Pau day dong co xoay chiéu ba pha ro to 16ng soc

Piu day dong co xoay chiéu ba pha ro to 16ng séc hai téc do
Dau dong co dién xoay chiéu ba pha chay ludi dién mot pha

Phan I11. Cic mach diéu khién, bao vé dong co xoay chiéu ba pha

Bai 12

Bai 13
Bai 14
Bai 15
Bai 16
Bai 17

Bai 18

Bai 19
Bai 20
Bai 21

Bai 22

Lap mach dién diéu khién dong co xoay chiéu ba pha bing khai dong
tir don

Lip mach dién mo may dong co xoay chiéu ba pha c6 thir nhdp
Lap mach dién diéu khién dong co xoay chiéu ba pha tai hai vi tri

Lap mach dién md may dong co theo trinh tr quy dinh

Lap mach dién tu dong di u khién cic dong co lam viéc theo trinh tu,

Lap mach ddo chiéu quay dong co xoay chiéu ba pha biang khai dong
tir kép (Kiéu 1)

Lap mach dao chiéu quay déng co xoay chiéu ba pha bing khai dong
tir kép (Kiéu 2)

Lap mach dién tu dong gidi han hanh trinh

Lip mach dién tr dong gi6i han hanh trinh va déi chiéu chuyén dong

Lap mach dién diéu khién dong co ro to 16ng soc hai toc do kiéu Y/YY
(Tuy chon toc do bang nir dn)

Lap mach dién diéu khién dong co 16 1o 16ng soc hai téc do kiéu Y/YY
(qua 2 cap tdc do)

Trang

1

36
40
45

50

50
56
62
68

80

86
92
98

104

111



Bai 23

Bai 24

Bai 25
Bai 26

Lip mach dién diéu khién dong co ro to 1éng s6c hai tée do kiéu A/YY

(Tity chon tée dé bdang mit an) - kiéu 1.

Lip mach dién diéu khién dong co ro to long séc qua hai cap toc do

kiéu A/YY (Kiéu 2)
Lap mach dién bao vé dong co ba pha khi mat pha (Kiél /)
Lap mach dién bio vé dong co ba pha khi mat pha (Kiéu 2)

Phan 4. Mo may dong co xoay chiéu ba pha

Bai 27
Bai 28

Bai 29

Lap mach dién tr dong md mdy dong co long soc qua cuon khing

Lap mach dién m& mdy sao - tam gidc dong co xoay chiéu ba pha bang

cdu dao 2 nga

Lép mach dién tu dong md mdy dong co ro to léng séc kiéu doi noi

$40 - lam gidc

Phin 5. Cac mach dién ham dong co xoay chiéu ba pha

Bai 30
Bai 31
Bai 32
Bai 33
Bai 34

Lap mach dién him dong ning dung role thai gian

Lap mach dién ham tdi sinh diing role thoi gian

Lip mach dién ham nguoc dong co ding role thoi gian

Lép mach dién ham nguoc dong co ding role toc do (ham 1 chiéu)
Lap mach dién ham nguge dong co ding rale t6c do (ham 2 chiéu)

Phan 6. Lap dat mot s6 mach dién dién hinh khac

Bai 35
Bai 36
Bai 37
Ba 38
Bai 39
Bai 40
Bii 41
Bai 42

Ldp mach dién tr dong chuyén déi nguén dién

Dau cong to ba pha do dién nang truc tiép.

Dau cong to ba pha do dién nang gidn tiép qua may bién dong
Lap mach ddo chiéu dong co xoay chiéu mot pha

Lap mach ty dong déng ngit mdy bom nudc (ding ro le phao)
Lap mach ty dong déng ngat mdy bom nudc (ding ro le dién )
Lip mach dién ty dong dong dién mdy bom nudc du phong
Lip mach dién 10 sdy.

Phan 7. Thuyét minh dé thi lap dat hé thong dién.
Ki thi ASEAN - Lan tha 3 (T6 chire tai Bangkok, Thai Lan 2001)

Phu luc
Phu luc 1. Mot s6 ki hiéu thuomg ding trong so d6 dién cong nghiép
Phuluc 2. Y nghia mot s6 tir ti€ng Anh thudng ding trén so do dién cong

nghiép

Tai liéu tham khao

118

125
131
138
143
143

149

153

159
159
167
174
179
184

189

189
194
197
200
207
213
218
225

229

233

239

239



GIAO TRINH
HUONG DAN THUC HANH
PIEN CONG NGHIEP

(Tai ban)

Chiu trach nhiém xuat ban :

TRINH XUAN SON
Bién tap - ThS. NGUYEN TIEN HOI
Swa ban in : NGUYEN TIEN HOI
Ché ban : PHAM HONG LE
Trinh bay bia :  HS.NGUYEN HOU TUNG

In 300 cuon kho 19 x 27¢m tan Xuong in Nha xudt ban Xay dung. Gidy chap nhin dang kv k¢ hoach
xudt ban s6 21-2010/CXB/501-64/XD ngay 30- 12- 2009. Quyét dinh xudt ban s6 187/QD-XBXD
ngay 28/7/2010. In xong nop luu chigu thang 8 -2010.



