BO LAO PONG - THUONG BINH VA XA HOI
TONG CUC DAY NGHE

GIAO TRINH
Tén mo dun: M4y dién
NGHE: KY THUAT MAY LANH VA

PIEU HOA KHONG KHI

TRINH PO: CAO PANG NGHE
Ban hanh kem theo Quyét dinh s6: 120 /QP — TCDN Ngay 25 thdng 2
ndm 2013 cUa Tdng cUc trudng TOng cUc day nghé

To Frame To laner
Motor Construction www.bacduongcokhi.com




Ha N6i, Nam 2013

TUYEN BO BAN QUYEN:

Tai liéu nay thuOc loai sach gido trinh nén cdc nguOn thong tin c6 thé
dugc phép dung nguyén badn hodc trich dung cho cdc muc dich vé dao tao va
tham khdo.

Moi muc dich khdc mang tinh 1éch lac hodc st dung vé&i muc dich kinh
doanh thi€u lanh manh sé& bj nghiém cam.



LOI GIOI THIEU

Linh vUc day nghé dugc su quan tim cUa Pang va nha nudc di cé
nhlng budc ti€n vugt bac cd vé s6 Iuong va chat lugng. Nham thuc hién
nhiém vu dio tao ngudn nhan Iuc kY thudt truc ti€p dap Ung nhu cau xa hoi,
chuong trinh khung qudc gia nghé Ky thuat mdy lanh va di€éu hoa khong khi
da dugc xiy dung trén cO s& phan tich nghé. Theo d6 cic ki€n thic, kY ning
cla nghé dugc két cdu theo cic moén hoc, modun.

D€ tao di€u ki€n thudn 10i cho gido vién trong qué trinh gidng day va
cho hoc sinh trong khi hoc tap, viéc bién soan gido trinh kY thudt nghé theo
cdc modun dao tao nghé 1a rat can thiét.

Tri€n khai day va hoc theo mo dun nham tich hgp gilra kié€n thic ly
thuy€t vGi k¥ ning nghé tuong Ung. Gido trinh “ Mdy di€n” dugc bién soan
dua trén tinh than dé.

Gido trinh dugc bién soan dua trén chuong trinh khung dao tao trinh d6
Cao dang nghé Ky thudt may lanh va di€éu hoa khong khi da dugc chinh sta
va phé duyét.

Gido trinh “M4y dién” dugc bién soan dung cho chuOng trinh day nghé
KY THUAT MAY LANH VA BIEU HOA KHONG KHI dép Ung cho hé Cao
dang nghé va Trung cdp nghé. Gido trinh ciing c¢6 thé ding 1am tai liéu tham
khdo cho céc truOng c6 cling hé dao tao vi dé cudng cla gido trinh bam st
chuong trinh khung qudc gia cUa nghé.

Toan b0 gido trinh dugc chia thanh ba bai 16n, mOi bai dugc trinh bay
theo hai ndi dung: Ly thuyét va thuc hanh. Di€u khic biét co ban cla gido
trinh so v@i céc gido trinh trudc 12 gido trinh nay duQc trinh bay dudi dang tich
hop theo bai. MOi bai, phan 1y thuyét bao gdm nhling ki€n thlc cd ban, cic
ki€n thlc déu cO gang dua ra dudi dang qui trinh nham gitip cho viéc hinh
thanh k¥ niing cUa ngudi hoc va c6 mdt sO ndi dung mG rOng d€ tao di€u
ki€n cho nhu cau tham khdo cUa gido vién v sinh vién; phan thuc hanh dugc
trinh bay tich riéng tUng k¥ ning nh®, nhu vay trong mOt bai sé bao gOm
nhiéu k¥ ning. Vi tUng kY ning chiing tdi trinh bay chU yéu dudi dang bang
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biéu, nhiing yéu cau cu thé vé thiét bj, vat tu, dung cU can thiét, chia nhém
luyén tap, thang di€m...d€ gido vién tham khdo.

Bai 1. Mdy bi€n 4p mOt pha cdng sudt nho.

Bai 2. POng ¢ KDB 3 pha.

Bai 3. POng cd KDB 1 pha.

T4c gid xin chan thanh cAdm on HOi dOng thdm dinh, ban bién tdp da
thong qua Gido trinh va déng gép mOt sO y ki€n qui bau.

Trong qué trinh bién soan tic gid nhan dugc su gitp dJ, gép ¥ cla tap
th€ gido vién t6& mon M4y dién — Cung cdp dién trudng Cao dang nghé Cong
nghié€p Ha Noi.

Mac di dd c¢O gang rat nhiu, song gido trinh s€ khong tranh khoi
nh(ing sai sét tdc gid rdt mong nhan dugc su déng goép ¥ ki€n tUr ciac dOng
nghi€p va c4c chuyén gia kY thuat. Moi y ki€n déng gép xin glii vé Khoa Pién
— Pién tl, trudng Cao dang nghé Cong nghiép Ha N6i, 131 ph6 Thdi Thinh,
quan POng Pa, TP. Ha Noi.

Xin chén thanh c@m on!
Ha NOi, ngay 25 thdang 12 ndm 2012
Tham gia bién soan
Chu bién: Ks. Nguyén Thi Minh Huong
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Bai 1: May bi€n ap mOt pha cong suat nhd

1. Cau tao, nguyén ly 1am viéc

2.Tinh to4an mdy bi€n 4p mOt pha cdng sudt nho

3. M4y bi€n 4p mOt pha dac biét
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1. Cau tao, nguyén 1y 1am viéc

2. C4c phuong phép di€u chinh tOc d6 dOng c0 khdng dOng bo 3
pha 16 to 106ng séc
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TEN MO PUN: MAY PIEN
Ma m6 dun: MD 13
Vi tri, tinh chat, ¥ nghia va vai tro cla mé dun:

La md dun cO s& cla nghé dugc bd tri sau khi két thic cdc moén hoc
chung va mon hQc ca s0.

M6 dun cung cap cho ngudi hoc nhiing ki€n thUc, k¥ ning cO bdn vé
cdc loai may di€n nhu mdy bién dp, dOng cO di€n xoay chi€u KPB 1 pha, 3
pha: v€ cau tao, nguyén 1y Iam vi€c, s& dung, bdo dubng va sUa chita... 1a
nh{ing mdy di€n dugc dung nhi€u trong linh vuc Mdy lanh va di€u hoa khong
khi.

Muc tiéu clla m6 dun:

- Mb td dudc cau tao, trinh bay dudc nguyén 1y lam viéc va gidi thich
duogc cic thong sO kY thuat clla mdy bi€n 4p mOt pha, dOng co khong dOng bd
1 pha, 3 pha;

- Van hanh, ki€m tra, bdo duGng thay th€, sUta chita dugc cic may bi€n
4p mOt pha cong sudt nhd, cic loai dOng cO xoay chi€u mOt pha, 3 pha trong
hé thOng lanh;

- Reén luyén tinh can than, chinh x4c, nghiém tic, thuc hién ding quy
trinh.

NOi dung clia moé dun:

Thoi gian
S0 Tén cac bai trong mé6 dun Tén Ly < Thir Ki€m
TT P thuye c tra®
t hanh
1 | Bai mG dau 1 1
2 | M4y bi€n 4p mOt pha cong sudt nhd 28 10 16 2
3 | POng co khong dong b0 3 pha 60 18 38 4
4 | bOng co khdng dong bO 1 pha 60 13 44 4
5 | Ki€m tra két thic 1 1
Cong 150 42 97 11
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BAI MO PAU
Gigi thiéu:

May dién 13 mOt khdi niém dé€ chi cic loai may dung di€n 1a ngubn hay
tao ra ning luong dién, hoat dbng theo nguyén tac chuyén d6i ning 1Uong,
cO ning thanh dién ning va ngUgc 1ai. Bén canh d6, mdy di€én con c6 nhi€m
vU chuy€n giao, bi€n d6i ning lugng di€n, vi du tU dién cao th€ sang ha thé
va nguqgc lai.

MObi qud trinh chuy€n d6i ludn gan lién vi su hao tOn ning 1ugng, dac
biét 3 may dién, sU hao tOn ning lugng 1a rat nhd, n€u so sanh v&i cic loai
may khdc. May dién c6 th€ cho hiéu sudt t&i 0,99 (99 %).

Ngay nay mdy dién dugc dung trong hdu hét céc linh vuc kY thuat, nhu
trong cong nghiép, giao thdng van tai, y hoc, ... v&i cong sudt tU vai mili Watt
(mW) cho dén giga Watt (GW).

Muc tiéu:

- Phan biét dudgc cic loai mdy dién, cic vat liéu ché tao va Ung dung
cUa chiing trong chuyén nganh k¥ thudt mdy lanh va di€u hoa khong khf;

- X4c dinh dugc phuong phap hoc tap va tim dugc céc tai li€u tham
khdo phii hgp.

NOi dung chinh:

1. PAI CUONG VE MAY DIEN:

Muc tiéu:

- Gidi thich dugc khéi niém vé mdy dién;

- Phan biét dugc céc loai may dién;

- Phan biét dugc cédc loai vat liéu dung trong may di€n va tinh ning tdc dung
cUa chung.

- Gidi thich dugc nguyén nhan lam cho may dién bi néng 1én va phuong phdp
lam mat mdy dién.

1.1. Pinh nghia:

M4y dién la thi€t bi Iam viéc dua trén cO s cic dinh ludt cdm Ung dién
tU. SU bi€n d0i ning lUong trong mdy dién dudgc thuc hién thong qua tUr
truOng trong nd, d€ tao ra dudc nhiing tU truOng manh va tap trung ngUdi ta
diing vat liéu sat tir 1am mach tu.

Vé cdu tao mdy di€én gdm mach tU (16i thép) va mach di€n (cic diy
quan) c6 lién quan v&i nhau. Mach t&r gbm céc bO phdn dan tlr va khe hé
khong khi. Cac mach dién gbm hai hodc nhi€u diy quan cé thé chuyén dOng
tuong d6i v&i nhau ciing v&i cdc bd phan mang ching.
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Céc mdy di€n bién cO ning thanh dién ning dugc goi 13 may phat dién
va cac mdy dién dung d€ bi€n dGi ngudc 1ai dugc goi 1a ddng ca dién. Cic
may dién d€u c6 tinh thudn nghich nghia 1a c6 th€ bi€n ddi ning 1UOng theo
hai chi€u. N€u dua c0 niing vio phan quay clUa mdy di€n né 1am viéc G ché
d0 may phat, n€u dua di€n ning vao thi phan quay clla mdy s€ sinh ra cong cO
hoc. Su bién dGi cO dién trong mdy di€n dua trén nguyén 1y vé cdm Ung dién
tu.

M4y dién la mdy thuOng gdp nhi€u trong cdc nganh kinh t€ nhu cong
nghi€p, nong nghi€p, giao thong van tai... trong chuyén nganh ky thuat mdy
lanh va di€u hoa khong khi va cic thi€t bi sinh hoat gia dinh.

1.2. Phan loai:
1.2.1. M4y dién tinh:

M4y di€n tinh 1am vi€éc dua trén hién tUgng cdm Ung dién tU do su
bié€n thién tUr thong gilta cic cuOn day khong c6 chuyén dOng tuong doi vGi
nhau nhU may bi€n 4p.

May bi€n dp bi€n d6i dong dién xoay chi€u cé cap di€n dp nay thanh
dong di€n xoay chi€u c6 cdp di€n dp khéac vGi tan sO khong thay dGi.

1.2.2. M4y dién quay:

Nguyén ly 1am viéc dua vao hién tugng cdm Ung dién tU, luc dién
do tUr truOng va dong dién cla cic cudn day cé chuyén dOng tuong dbi voi
nhau gy ra. Loai mdy dién nay thuOng dung d€ bién d6i dang ning 1uong
nhU bi€n d6i di€én ning thanh cO ning (d0ng cO dién) hodc bi€n dbi cO ning
thanh di€n ning (mdy phat dién). Tuy theo 1uGi di€n c6 thé chia 1am hai loai:
may di€n xoay chi€u, mdy dién mot chiéu.

Miy dién xoay chi€u lai chia ra: mdy dién dOng b0, mdy di€n khong
dOng b0 va mdy dién xoay chi€u c6 vanh gép.

Ta c6 s0 d6 phan loai mdy dién sau:
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1.3. So'luoc vé cdc vat liéu ché tao mdy dién:
1.3.1. Vat liéu tic dung:
a.Vat liéu dan tir :

D& ché tao mach tUr clla mdy di€n, ngudi ta dung céc loai thép tU tinh
khac nhau nhung chU yé&u l1a thép 14 k¥ thuat di€n (thanh phan cUa thép 14 kY
thudt dién gdm C, Si va ferit) .

Hé théng mach tU thudng dung cic vat liéu sat tUr sau: Thép kY thuét
dién, thép 14 thong thuOng, thép dic, thép rén gang it dUQc dung vi tU tinh
khong cao. Thép kY thudt dién con goi 14 ton silic dung d€ ché tao mach tir
mdy dién c6 chiu diay 0,35mm  0,5mm, chiu rOng bang 0,8  1m, chi€u
dai béng 1,8m 2m.GOm cidc ma hiéu: 11, 12, 22, 33, 41, 42, 310,

320, 330,

* . chi thép 14 kY thuat dién.

* SO th( nhat chi ham lugng silic. SO cang cao ham lugng silic cang
nhié€u tU tinh tOt nhung thép gion.

* SO th(r hai chi chat lugng thép. V& mat tOn hao sO cang cao tOn hao
cang it.

* SO th( ba (12 s6 0) chi rd 14 tdn can ngui.

b. Vét liéu déan dién:

ThuOng dung dOng, trong mdy dién d€ ché tao cic diy quan la dOng,
th(r y&u 12 nhém tuy theo yéu cau vé dd dan dién va d0 bén vé co hoc ngudi
ta c¢6 th€ ché tao bang ca hdp kim cla dong va nhom.

V&i cic may di€n cong sudt nhd va trung binh dién dp dudi 700 V
thuOng dung diy & may vi 18p cich di€én mOng, dat d0 bén yéu cau. doi vGi
cdc bd phan khic nhu vanh dGi chiu, 10ng séc hodc vanh trugt ngoai dOng
nhdm con ding cd hgp kim cla dOng va nhom.

1.3.2. Vat liéu két cau:
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Vat liéu két cdu dung d€ ché tao cic b0 phan va chi ti€t truyén dOng
hodc két cau clUa mdy theo cdc dang can thi€t, ddm bdo cho cic may di€n lam
viéc binh thuOng. Ngu0i ta thuOng dung gang, thép, cdc kim loai mau, hgp
kim va cdc vat liéu bang chat déo.

1.3.3. Vat liéu céch dién:

P& cich dién cic bd phan mang dién vGi cac bO phdn khong mang dién
clla mdy, ngudi ta dung vat li€u cich dién. Nhitng vat li€u nay doi hdi phai
c6 dO bén dién cao, dd dan nhiét t6t, chju &m, chiu dudc hod chat va c¢6 db
bén cO nhat dinh.

Vat liéu céch dién c6 th€ & thé hoi, thé rén, thé 10ng. O thé rdn chia ra lam
bOn nhém:

- Céc chat h(tu co thién nhién nhu gidy, vai lua.

- Céc chat vd cO mi- ca, amiing, sgi thuy tinh.

- Céc chat tong hop.

- Céc loat men, dau, sOn cach dién.

Trong cdc ddac tinh cla vat li€u cdch dién tinh chiu nhiét c6 tinh chat
quyét dinh dén tudi tho va dd bén cla mdy lic 1am viéc. Nguoi ta chia vat
liéu cé4ch di€n thanh 7 cap theo nhiét dd 1am viéc cho phép cUa ching.

Cap cdch dién Y | A E B F H C

Nhiét dd cho phép (°C) |90 [105 [120 [130 |155 |180 |>180

- Cé4ch dién cap A bao gOm bong vai lua, gidy dugc nhing tdm dau
son cich dién.
- Cap E bao gbm céc loai men boc diy dan.
- Cap B bao gbm céc chat vo cO nhu mi ca, amiing.
- Cap F bao gbm chat vd ¢ c6 tdm nhura son h{tu co.
- Cap H, C bao gbm c6 sgi, sU, thuy tinh.
1.4. Phdt néng va lam mdt mdy dién:
1.4.1. Qua trinh phat n6ng:_

Trong qua trinh lam viéc clla mdy dién ngoai phan trao d6i ning lugng
dién - cO con c6 mOt phan bi tEn hao. Cic t6n hao trong may dién déu bién
thanh nhiét niing 1am cho mdy néng lén. Cong sudt tGn hao gdm hai phan:

- TOn hao khong d0i bao gdm t6n hao do ma sit G cac 6 bi, do rdto quay
trong khong khi va tn hao do sat tU tiry thudc vao chat Iugng cla 15i sat tlr.
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- T6n hao bi€n d6i 1a tOn hao trong cic cudn day (t6n hao dOng). TGn
hao dOng ty 1€ vGi binh phuong dong dién nén thay dGi theo phu tai, tOn hao
nay thuOng rat 16m.

Khi may dién 1am viéc & ch€é d6 dinh mUc, d0 ting nhiét cla cic phan
t0 khong vugt qua dO ting nhiét cho phép. Khi may qué tdi dO ting nhiét cUa
mdy s€ vuot qua nhi€t d0 cho phép, vi th€ khdng cho phép mdy lam viéc qud
tai 1au dai.

Qua trinh phat néng lam cho tuGi tho cla may dién gidm di. Poi v4i
mo6i mdy dién, c6 mOt gid tri nhiét dd cao nhat cho phép ma khi mdy lam viéc
khong dugc d€ nhiét d6 dOng cO ting cao qud nhi€t d6 d6. Nhiét d0 cho phép
d6 phu thuOc chl y€u vio vat li€u cich di€n dung trong mdy dién.

1.4.2. Lam m4t mdy dién:

PE lam mdt, may di€én phdi c6 cdc bi€n phdp tdn nhiét ra mdi truOng
xung quanh. VO cdc mdy thuOng dugc ché tao c6 canh tan nhiét, c6 hé thOng
quat gié d€ 1am mat hodc c6 hé thOng chat 1dng d€ 1am mat nhu dau may
bi€n 4p.

2. TAI LIEU VA PHUONG PHAP HOC TAP:

Muc tiéu:
- Tim dugc nhiing tai li€u sit v&i chuong trinh dao tao;
- Thuc hién ding phuong phap hoc tap.

2.1. Tai liéu hoc tap:

P& hoc t6t mdn mdy di€n hoc sinh, sinh vién can c6 ki€n thic tOt vé kY
thudt dién, hi€u 16 cac hién tuong di€n tUr dugc Ung dung trong cic loai may
dién.

Tai li€u hoc tap bao gbm cdc gido trinh, tai 1i€u tranh Anh ... lién quan
dén cdc loai mdy di€n néi chung va cdc loai mdy di€n diung trong chuyén
nganh mdy lanh va di€u hoa khong khi néi riéng nhu dOng co khong dOng bo
ba pha, mOt pha, mdy bié€n 4p.

2.2. Phurong phdp hoc tap: K&t hop gilra 1y thuy€t véi thuc hanh.
2.2.1. Phan ly thuyét:

Tuy theo tinh chat cUa tUng bai, tUng phan ma c6 thé€ 1a gido vién gidng
truc tiép, hoc sinh, sinh vién thdo ludn nhém hodc hoc sinh, sinh vién tu doc
nghién cUu tai liéu.

2.2.2. Phan thuc hanh:

Trudc khi thuc hi€n mOt kY ning nao d6 gido vién phdi dua ra cdc tiéu

chi, yéu cau cUa san pham cén dat dugc.



12

Phan thuc hanh c6 th€ chia 1am 2 giai doan 1a giai doan hinh thanh k¥
ning va giai doan rén luyén ky ning.
* Giai doan hinh thanh kY néng :

- Gido vién: Lam d6ng tic mau. V&i mbi dOng tic (k¥ ning) gido vién
nhat thi€t phai 1am mau va gidi thich y nghia, tic dung cla tlng thao téc,
d0ng tac (vi du khi cat gidy cich dién d€ 16t ranh dOng cO thi phai gidi thich
1o tai sao thG gidy phai cat theo chi€u doc, mat nhan phai & phia trong...).

Trong qué trinh thao tac mau gido vién nén 1Ua chon thuc hién & vi tri
thudn 10i dé tat ca hoc sinh, sinh vién dé quan sat, theo doi. Gido vién ciing
can néu luon nhiing sai hdng thudng hay xdy ra, tidc hai cla chiing va kinh
nghiém x(r 1y & tUng dOng tdc gitip cho hQc sinh, sinh vién ghi nhd tOt hon.,

- HOc sinh:

Budc 1. Quan sit dOng tic mau cla gido vién.

Budc 2. Thuc hién cdc thao tic theo nhitng gi da quan sat duQc. Lic nay
gido vién theo ddi, quan sit, udn ndn va chinh stfa ngay nhitng ddng tic chua
ding, nhimg 16i kY thudt xdy ra. C6 th€ dua ra nhlmg nhan xét trén nhing
sdn pham cUla hoc sinh d€ 1am tOt hon trong qua trinh rén luyén ti€p theo.

* Giai doan rén luy€n kY ning:

Giai doan nay chU y€u I hoc sinh tu 1am, gido vién quan sit udn ndn va
dép Ung nhitng thac mac cla hoc sinh.

K&t thiic mOi sdn pham gido vién can c6 mOt bubi d€ hoc sinh sinh vién
tOng k&t rit kinh nghi€m va nhan xét sdn pham cUa tUng hoc sinh sinh vién
(nhém hOc sinh sinh vién).



13

BAI 1: MAY BIEN AP MOT PHA CONG SUAT NHO
Ma bai: MP13 - 01
Gigi thiéu:

May bi€n 4p 12 mOt thi€t bi di€n tU dlng yén, 1am vi€c trén nguyén 1i
cdm Ung dién tU, bi€n d6i mOt hé thOng dong di€n xoay chi€u & di€n 4p nay
thanh mOt hé thdng dong dién xoay chi€u & dién dp khic vGi tan sO khong
thay doi.

M4y bi€n 4p c6 mOt vai tro quan trong trong hé thdng dién luc, 1a mot
khau quan trong dung d€ truyén tai va phan phoi di€n ning (hinh 1.1)

My phat dién

HO tiéu thu
buthg diy dién —>
——————— >
; i —>
Mady bién ap M4y bién dp
ting 4p gidm 4p

Hinh 1.1. SO d0 truyén tai dién ndng

Ta da bi€t cing mOt cong suét truyén tdi trén duOng day, néu dién 4p

dudgc ting cao thi dong dién chay trén duOng diy s€ gidm xuOng nhU vy c6
th€ 1am ti€t dién day nho di do d6 trong 1UOng va gia thanh day dan sé gidm.
DOng thGi tOn hao ning lugng trén dudng day ciing gidm. Mubn truyén tai
cong sudt 16n di xa, it t6n hao va ti€t kiém kim loai mau ngudi ta phdi dung
dién 4p cao.
Pién 4p mdy phat thuOng 13 6,3 ; 10,5 ; 15,75 ; 38,5 ;kV . Vi vay muOn ning
cao di€n 4p & dau dudng day phdi dat mdy bi€n dp. Mat khic di€n 4p cUa tai
thudng trong khodng 127 V dén 500V, dOng cO cong sudt 16n thuGng 1a 3
hodc 6 kV. Vi vay G cudi dudng diy can dat may bi€n ap gidm dp.

Cong ty C6 phan Ché tao Thiét bi dién Pong Anh (EEMC) di ché tao
thanh cong MBA 500KV dau tién nim 2010. TG may bi€n 4p S00kV cong sudt
450.000 kVA dau tién da hoan thanh, dudc gan bi€n Chiao mUng dai 1€ 1.000
nim Thing long - Ha NOi va da dugc 1ap dat tai Tram bi€n 4p 500kV Nho
Quan (Ninh Binh) vao thang 9/2011.



Hinh 1.2. Mdy bi€n dp 500 kV dau tién tai Viét Nam

Ngoai ra mdy bi€n 4p con dugc s dung rOng rai trong cic nganh cdng
nghiép ciing nhu trong dan dung d€ bi€n d6i di€n 4p ngudn phit hgp vGi phu
tdi, dung d€ Gn dinh dién 4p (On 4p) trong nha.

Theo cong dung MBA c6 thé gbm nhiing loai chinh sau:

- Mdy bién dp dién luc diung d€ truyén tai va phan phOi cong sudt
trong hé thOng dién luc.

- MBA chuyén dung trong cic 10 luy€n kim, cho céc thi€t bi chinh
luu; MBA han dién.

- M4y bi€n 4p mOt pha, mdy bi€n 4p ba pha;

- MBA tU ngdu bién dGi dién 4p trong mOt pham vi khong 16n 1am,
diung d€ m& mdy cic dOng cO xoay chiéu.

- MBA do luOng ding d€ gidm dién 4p va dong dién 18n, d€ dua vao
cdc dong ho do.

- MBA thi nghi€m duing d€ thi nghi€m céc di€n 4p cao.
M.B.A c6 rat nhi€u loai, song thuc chat cic hién tuong xdy ra trong chiing
déu gibng nhau. Trong pham vi gido trinh ch( y&u dé cap dén mdy bi€n 4p
mOt pha cdng sudt nho.
Muc tiéu:
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- M6 t& dugc cau tao, trinh bay dudc nguyén 1y 1am viéc cUa mdy bi€n 4p
mOt pha 2 diy quan cong sudt nhd, may bi€n 4p han, mdy bi€n dong di€n; mdy
bi€n dién 4p ;
- Phan biét dugc két cdu cla 15i thép, loai thép kY thudt dién;
- Phan bi€t dugc cic loai diay qudn, chlc ning, cdu tao cla cdc diy quan
trong mdy bi€n 4p;
- Lam dugc dugc khudn may bi€n 4p theo 16i thép ddm bdo yéu cau kY thudt;
- Quén dugc day quan sO cap va diy quan th(r cap ddm bdo yéu cau ky
thuat;
- Ghép 16i va chay th&t d@m bdo kY thuat;
- Can than, chinh xdc, nghiém tidc, an toan.
NOi dung chinh: ]
1.CAU TAO, NGUYEN LY LAM VIEC CUA MAY BIEN AP MOT PHA
CONG SUAT NHO:
Muc tiéu:
- Trinh bay dugc cau tao clla mba, tic dung cUa cdc bd phan cla mba;
- Phan tich dugc nguyén ly 1am viéc cO ban cUa mba;
- Gidi thich dugc y nghia cUa ti sO bi€n 4dp va cic thong sO dinh mUc cla mdy
bi€n 4p.
- Vé dudgc so d6 va mo ta dudgc cdc trang thdi 1am viéc clla mba.
1.1. Cau tao cUa mdy bién dp mét pha:

May bi€n dp néi chung c6 cic b0 phan chinh sau diy: 16i thép; diy quan
va vO may (hinh 1.3).

Hinh 1.3. Cdc b0 phén chinh cUa Mdy bién dp
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1.1.1. Cau tao 16i thép cla mdy bién ap:

L5i thép dung 1am mach dan ttr, dOng thoi 1am khung d€ quan day
quan. Tuy theo hinh déng 15i thép, ngU0i ta chia ra 1am hai loai:

- M4y bién 4p ki€u 16i (ki€u tru): (hinh 1.4) day quan bao quanh tru
thép. Loai nay hién nay rat thong dung cho cic MBA mot pha va ba pha c6
dung lugng nho va trung binh.

Hinh 1.4. Mdy bién dp ki€u 16i: a. MOt pha; b. Ba pha

- M4y bién 4p kiu boc: (hinh 1.5) Mach tUr dugc phan nhanh ra hai bén
va boc 18y mOt phan diy quan. Loai niy thuOng chi dung trong mOt vai
nganh chuyén moén ddac bi€t, nhu m.b.a dung trong 10 di€n luyén kim hay
MBA mOt pha cong suat nhd dung trong kY thudt vo tuy€n di€n, 4m thanh,
V.V.

Hinh 1.5. Mdy bién dp kiéu boc
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Loi MBA gOm c6 hai phan: Phan tru 1 phan 16i thép c¢é diy quan, ky
hiéu bang ch(f T va phan gong 12 phan 16i thép nbi céc tru 1ai v&i nhau thanh
mach tU kin va khong c¢6 day quén, ky hi€u bang ch{r G. C6 hai cich ghép 15i
thép:

* Ghép nOi: phan tru va gong dugc ghép riéng, sau d6 dung xa ép va
buldng vit chdt 1ai (hinh 1-6. a) Ghép xen ké&: toan bd 16i thép phdi ghép dOng
thdi, cac 16p 14 thép dugc x€p xen k& v&i nhau 1an 1UQt theo trinh tU a, b nhu
(hinh 1.6. b).

(W (N (W

N M
a b

Hinh 1.6. Ghép 16i thép mdy bién dp ba pha:a. Ghép rOi;b. Ghép xen ké

1.1.2. Cau tao cla diy quan mdy bi€n 4p:

Day quén 12 b0 phén dan dién clla MBA, 1am nhiém vu thu ning luong
vao va truy€n ning 1Uong ra. Ddy quan nOi v&i ngubn d€ thu ning 1UOng vio
20i 12 day quan sO cap. Dy quan ndi vGi tai d€ dua ning 1Ugng ra goi 1a day
quan th( c8p. Day quén thudng 1am bang déng ciing c6 thé 1am bang nhom.
c6 ti€t dién tron hodc ch(r nhét, bén ngoai ddy dan cé boc cich dién. Day
quan gdm nhi€u vong diy va 10ng vao tru thép gilta cac vong day, gilta céic
day quan c6 cich di€n vdi nhau va diy quan c6 cich di€n vdi 16i thép.

Khi ddy quan dat cuing tru thi day quan dién dp thap dat bén trong sit
tru thép, day quan dién dp cao dat bén ngoai. Nhu vay s€ gidm dudgc vat liéu
c4ch dién.

DE lam mat va ting cuOng cdch dién cho may bi€n 4p. Ngudi ta thuOng
dat 16i thép va day quan trong mOt thiing chlta ddy dau may bi€n 4p.

1.1.3. VO may:
VO may gdm hai bd phdn i thiing va nap thung.
a. Thiing may bién 4p:
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Thiing mba thuGng 1am bang thép, thudng 13 hinh bau duc. Liic mba lam
vi€c, mOt phan ning Iuong bi tiéu hao thoit ra dudi dang nhiét dot néng 16i
thép, ddy quén va cic b0 phan khdc 1am cho nhiét d0 cla ching ting 1én. Do
d6 gilra mba va mdi truOng xung quanh c6 mOt d0 chénh 1éch vé nhiét d0 goi
12 nhiét d6 chénh. N&u nhiét d0 chénh d6 vuot qua mUc qui dinh s€ 1am gidm
tudi tho cich dién va c6 th€ giy su cO vOi mba. P ddm bdo cho mba van
hanh lién tuc trong thdi gian qui dinh (thuOng 1a 15 -20 nim) va khong bi su
cO, phdi ting cuOng 1am lanh bang cich ngdm mba trong thing dau. NhO su
doi Iuu trong dau, nhiét truyén tU cdc bd phan trong mba sang dau, roi tU dau
qua véch thiing ra mdi truOng xung quanh. L&p dau sit vach thing ngubi dan
s& chuyén dOng xubng phia dudi va lai ti€p tuc lam ngudi mOt cich tudn
hoan cdc b0 phan bén trong clla mba.

Tiy theo dung lugng cla mba ma hinh déng, k&€t cdu cUa thuing dau c6
khac nhau. Loai thing du don gidn nhat 1a thing dau phang, thudng ding
cho céc mba dung lugng tUr 30kVA trd xudng. DOi vGi cdc mba trung binh va
16n, ngU0i ta hay ding loai thuing dau c6 Ong hodc c6 bd phan tdn nhiét.

b. Nap thing: Nap thing ding d€ ddy thiing va trén d6 dat céc chi tiét
quan trong nhu:

- Cé4c s ra cUa day quan CA va HA: 1am nhi€m vu céch dién gi(ra day
dan ra v6i vé mdy. Ty theo dién dp cla mba ma ngudi ta dung st cach dién
thuOng hodc c¢6 dau. Di€n 4p ra cang cao thi kich thudc va trong 1ugng sU ra
cang 16n.

- Binh gian dau (hinh 1.7): La mOt binh hinh tru bang thép dat trén ndp
va n6i vGi thing bang mOt Ong dan dau. PE ddm bdo dau trong thing ludn
day, phai duy tri ddu ¢ m6t mUc nhat dinh. Dau trong thing mba thong qua
binh gidn dau giin nd tu do. Ong chi mUc ddu d&t bén canh binh gidn ddu dé
theo ddi mUc dau bén trong.
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Hinh 1.7 : Mdy bién dp c6 binh gian ddu

- Ong bao hi€m: Lam bang thép, thudng 1a hinh tru nghiéng, mOt dau
ndi vGi thing, mOt ddu bit bang dia th(y tinh. Néu vi m6t Iy do nao dé, 4p
sudt trong thuing ting 1én d0t ngOt, dia thUy tinh s& v, dau theo d6 thoit ra
ngoai d€ mba khong bi hu hdng.

Hién nay d€ bdo v€ su cO n0 mba do dp sudt trong thiing mba 16n
ngUdi ta sdn xudt cic mba c6 b0 bdo vé su c6 nd mba.

NG mdy bién 4p 1a do su cO trd khang thap dan dén phéng hd quang
mOt khi ddu mat di dac tinh cich dién. Khi dé dau bOc hoi, khi thodt ra bi nén
lai do qudn tinh cUa chat 10ng ngin khong cho khi din n&. Chénh 1&ch 4p sudt
gilta cdc bot khi tao ra va dau 18dng xung quanh gy ra cic dgt séng 4p sudt lan
truy€n va tuong tac v&i két cdu thung may bi€n dp. Séng ap sudt giy ting ap
dan dén n6 thing mdy. Céc vu nG nhu vy thulng gay thiét hai hét slc ton
kém cho céc thi€t bi dién.

Nhan thdy viéc phong chOng nG may bi€n 4p 1a gidi phap hi€u qua duy
nhat d€ tranh tOn that tai chinh, cong ty SERGI di thi€t k&€ b0 bdo v& may
bi€n 4p va dd dugc cdp bang sing ché trén thé gidi. BO bdo vé& mdy bién 4p
(Transformer protector — TP) 13 mOt hé thOng co khi bi dOng, chi kich hoat khi
4p sudt bén trong mdy bi€n 4p dat t&i mUc nhat dinh trong quéd trinh ngan
mach. Do dé, thi€t bi TP c6 d0 tin cdy rat cao, khong th€ kich hoat sai. Thiét
bi TP dugc thi€t k&€ d€ bdo v€ thing mdy bi€n ap chinh, bd di€u chinh di€én
ap dudi tai (OLTC) va hOp cap dau.

B0 bdo vé TP gdm c6 sau b0 phan chinh (xem Hinh 1.8):
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Hinh 1 8. BO bdo vé€ mdy bién dp

1. B giam dp thing dadu mdy bién dp;
2. BO gidm dp OLTC;
3. Thing déu phu, 0 ddy dugc st dung d€ ngdn cdch dau va khi
n(ﬁ’s,inh ra khi ngdn mach;
4. Ong thodt khi dUa khi dé chdy ra khu vUc ngodi, an toan;
5. Hé thbng bom nit0 s& bom khi nit0 vao nham trdnh hiéu Ung
bazooka khi khi dé né tiép xiic vGi khéng khi (6xy) va d€ khoanh
vilng cdc khoang dau trong mOt méi truong an toan, dam bao
cong viéc bdo dubng cé th€ dugc tién hanh mdt cdch an toan;
6. TU TP, noi ddu n0i tat cd cdc cdp va dat chai nito.
Khi xdy ra su' cd dién, ngay khi hO quang di€n xudt hi€én, mOt 1ugng
16n khi dé n thoat ra. MJ dau tién sinh ra 2,3 m3 khi dé n0, trong khi d6 100
MIJ chi sinh ra 4,3 m3. Lugng 18n khi nay sinh ra chi trong 1 ms dau tién tao
nén dinh 4p sudt déng di chuyén vdi tOc d0 4m thanh (khodng 1.200 m/s) bén
trong dau may bi€n dp. Pinh 4p sudt dOng dau tién nay cUa xung séng, do su
cO dién giy ra, s€ kich hoat bd TP tru@c khi hinh thanh 4p sudt tinh. Sau do6,
b0 TP s€ gidm 4p sudt mdy bi€n 4p chi trong vai mili gidy trudc khi dp sudt
bén trong thiing mdy dat t&i giGi han 4p sudt thi€t k€. Do vay s ngin nglra
hién tugng nd thing mdy.
V@i ciac mba ha dp c@ nho thi vO mdy dung d€ cd dinh mba va b trf cac
cOc dau day dau ra, cic thi€t bi do ludng va tin hiéu nhu ddbng hd Von k&,
Am pe k€, Ap t6 mat, den bdo pha...
1.2. Nguyén ly lam viéc va cdc thong sO dinh mUrc cla mdy bién dp:
1.2.1. Nguyén ly 1am viéc:
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Hinh 1.9. SO d0 nguyén Iy lam viéc cUa mdy bién dp

Ta hiy xét sO d6 nguyén 1y 1am viéc cla mOt MBA moOt pha hai diy
quan nhu (hinh 1-9). Day quén s0 1 c6 sO vong 12 W, (g0i 1a cudn so cép),
day quan sO 2 c6 sO vong 1a W, (g0i 1a cudn th( cap), cing dugc quan trén 16i
thép 3.

Khi dat mOt dién 4p xoay chi€u U, 1&én culOn diy quan W,, trong W, c6
dong I, dong dién nay sinh ra tU thong  di trong 16i thép, méc vong véi ca hai
culn day sO cap va th cdp. Pién dp U, 1a ham xoay chiu hinh sin, thi tU
thong  do né sinh ra ciing bi€n thién theo quy ludt hinh sin ¢= ¢, Sin ¥ .
Theo dinh luat cdm Ung di€én tU & cudn sO cap va th cdp s€ cdm Ung ra céic
sUc di€én dOng e, va e,. N€u mach th( cdp nbi v4i tai sé€ sinh ra dong di€n i,
va dién 4p 1a U,.

Nhu vay, ning 1ugng cla dong di€n xoay chi€u di truyén tUr diy quan
1 sang day quén 2.

Ta co:
d n )
e = _% =-w, %% = —W, cOSWY = \/EEl sin( —%T)
. .
= —% =-w, dqam% = —W,{Q cOSWY = \/EE2 sin( _g)

Trong do:
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E, = 4,44 fwq, (1-1)

E, = 4,44 fw,g, (1-2)

E,, E,1a tri sO hi€u dung cla sUc dién dOng so cap va th( cap.

Céc bi€u thlc trén cho thay slc dién dOng cdm Ung trong diy qudn
cham pha v6i tU thong sinh ra n6 mOt gé¢c /2.

Dua vao biu thlc (1) va (2), ngu0i ta dinh nghia ti s6 bi€n ddi cla
m.b.a nhu sau (1-3):

E _w
k=—F=— 1-3
E, w, (1-3)

Néu khong k€ dién 4p rdi trén cac day quan thi c6 thé coi:

U, E;U, E

Vay: k_Ez_U_z_W_z (1-4)
Culn diy W, n6i v&i nguOn dé€ thu ning IUgng vao goi 1a cudn so cap.
Cubn diy W, n6i v6i tai d€ dua ning IUgng ra g0i 1a cudn th( cap.

- Khik>1cém.b.agidmip U, >U,

- Khik<1cém.b.ating ap U, <U,

Nhu vay, day quan sO cdp va th( cdp khong lién hé véi nhau vé dién
nhung nhd c6 tU thdng chinh ning 1Ugng da duoc chuyén tUr day quan so cap
sang th( cap .

Né€u b0 qua tOn hao trong mdy bi€n 4p ta c6 th€ coi gan diing.

Pi=P, suyra U L,=U,1,
Vay ta c6:
12

:1_1 (1-5)

(U
U2
1.2.2. Céc thong sO dinh mUc cla mdy bién 4p:
Théng s6 dinh mUc clla mdy bi€n 4p quy dinh di€u kién kY thudt cla
mdy. Nhing thong sO nay do nha mdy ché tao quy dinh va thuOng ghi trén
nhin mdy bién 4p.
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* Dung 1Ugng hay cong sudt dinh mUc Sgp:

L3 cong sudt toan phan (hay bi€u ki€n) dua ra & diy quan th( cap cla
mdy bi€n 4p; tinh bang kilovon-ampe (kVA) hay von-ampe (VA).
* Pién 4p day so cap dinh mUc U, gy

La dién 4p cUa diy qudn sO cdp tinh bang kilovon (kV) hay von (V).
Néu diy quan sO cap c6 cdc dau phan nhanh thi ngudi ta ghi cd di€n 4p dinh
mUc cUa tUng dau phan nhanh.
* Pién dp day th’ cdp dinh mUc Upyy:

L2 dién 4p day cUa diy quan th( cdp khi MBA khong tdi va di€n 4p dat

vao day qudn so cap 1a dinh mUc tinh bang kV hay V.

* Dong dién day dinh mUc sO cap Iigm va th( cAp Logn:

La dong dién day cla diy quan sO cap va th( cdp, Ung v3i cong sudt va
dién dp dinh mUc; tinh bang Ampe (A) hay kildampe (kA).

C6 thé tinh cdc dong dién nhu sau:

- Poi véi MBA mOt pha:
I — Sdm . I — Sdm
1 m ’ 2 n
‘ Uldm ‘ U2dm
- boi v3i MBA ba pha:
I - Sdm I — Sdm
1 2dm
TR N T

* Tan sO dinh mUc fy:

Tinh bang Hz; thudng cic MBA dién Iuc c6 tan s6 cong nghiép 1a 50
Hz.

Ngoai ra trén nhin cUa mba con ghi nhiig s0 li€u khidc nhu: sO pha m;
s0 d6 va t6 nbi day quan; dién 4p ngdn mach Un%; ché d6 1am viéc; phuong
phép lam lanh...

1.3. Cdc trang thdi lam viéc cOa mdy bién dp:
1.3.1. Tinh trang ngdn mach:

LA tinh trang khi diy quan sO cap dat vao dién 4p dinh mUc, diy quan
th(r c8p bi ngdn mach (Hinh 1.10). Vi du nhu hai dau ddy quén bj chép vio
nhau hodc n0i vGi nhau bang mOt ddy dan c6 dién trd rat nho. Liic nay dong
dién sO cap va th(r cap déu rat 18n sé 1am chdy may bi€n ap.
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E

— 2

A A < I -
That vay vi L Z,+Z,

khi ngan mach tOng trd Zpt = 0, dong di€n I,rat I1Gn. Dong I,16n thi theo
k=—= | ==
dong dién I, ciing rat 16n. ThuGng dong di€én ngan mach 16n hon dinh mlc

khodng 10- 20 1an. Vi vay tuyét d6i khong dugc d€ cho th(t cp bi ngdn
mach.
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Hinh 1.10. SO dO nguyén Iy mdy bi€n dp O tinh trang ngdn mach

1.3.2. Tinh trang c6 phu tai:

LA tinh trang 1am vi€c binh thuOng cla mdy (Hinh 1.11), diy quén sO
cap dat vao di€n 4p dinh mUc, th( cap cla mdy nOi v4i phu tdi. Khi s dung
phu tai phdi ding qui dinh d€ dong dién sq cap va th(t cap khong dugc 16n
hon tri s dinh mUc (c6 th€ 16n hon mot it nhung chi trong thoi gian ngan).
Tuy nhién khong d€ mdy lam vi€c non tai, vi lic nay hé& sO cos@ bj gidm thap.

W1

- >
= \ 4
UUUU
g
SAAn

Hinh 1-11. SO d0 nguyén Iy mdy bi€n dp O tinh trang cé phu tai
1.3.3. Tinh trang khong tai:
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LA tinh trang khi diy quan sO cap dat vao di€n dp dinh mUc, con diy
quan th( c&p hd mach (khong c6 phu tai) Hinh 1-12. G tinh trang nay mdy
bi€n 4p khong cung cdp di€n cho phu tdi, cong sudt dua vao mdy chi bl vao
cdc tOn hao trong may va dong di€n dua vao may chU yé€u d€ tao ra tU trudng
cho mdy, vi thé lic khong tai cos@ rat thap vi vay ta khong nén cho may bién
4p 1am vi€c khong tdi hodc phu tai qué thap.

I
- SEae
? L P c:)
U ¢ 18w wad U2
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Hinh 1.12. SO d0 nguyén Iy mdy bi€n dp O tinh trang khong tai.

* Cac budc va cach thuc hi€n cong viéc:

1. THIET Bl, DUNG CU, VAT TU':

(Tinh cho mOt ca thuc hanh gdm 20HSSV)

T Loai trang thiét bi SO luong

1 | Mdy bién 4p mOt pha 5 b0

2 Day nguﬁn, dﬁng ho van ning, Am pe kim, but dién, 5b0
kim dién, kéo, tudc n0 vit, ...
2. QUI TRINH THUC HIEN:

Ten cac LOi thuomn
buéc Thiét bi, dung | Tiéu chudn thuc e &
STT A no A N gap, cdch
cong cu, vattur hién cong viéc "z
. n o ’ ; khac phuc
vi€c
1 |Nhan - Mdy bién 4p 1 |- Phdi thuc hién
bi€tcac | pha hai cuOn diy, |ding qui trinh cu
thongsO |- BO dung cu |thé.
ky thuat | dién, dong hO do
clamdy |van ning, Am pe
kim;
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Do, kiém |- M4y bién 4p 1 |- Po théng mach | - Kiém tra
tra mdy |phahaicubndiay |cic cudn diy sO |chua hét.
bi€ndp |- BO dung cu co | vath’cép; - S0 dung
khi, dung cu di€n, |- Po cich dién |dbng hO do
dong hO do dién, | gilta cudn diy so | khong ding
2 Am pe kim; va th( cap; céch.
- Day nguOn 220V- | - Po cich dién
50Hz, day dién, |gilta cuOn day soO
bing cach dién. va th( cap vdi vo
may
Van - May bién 4p 1 |- Po dugc chinh
hanh, pha hai cubn ddy | xdc dién 4p sO
chay th&t |- BO dung cu cO |cap va th(r cap
may bi€n | khi, dung cu dién, | cUa may bi€n 4p
ap dong hO do dién, | khi khong tdi, c6
3 Am pe kim; tdi. X4c dinh ti sO
- Day ngubn 220V- | bi€n 4p
50Hz, day dién, |- Phdi ghi chép
bing cach dién. dugc cdc thong
sO va so sanh vGi
cic thong sO ky
thuat cUa may.
* Bai tap thuec hanh cla hoc sinh, sinh vién:
1. Chudn bj thiét bi, dung cu, vat .
2. Chia nhom:
MOi nhém tU 3 — 4 SV
3. Thuc hi€n theo qui trinh:
* Yéu cau ve danh gia két qua hoc tap:
Muc tiéu NOi dung Diém
Kién - Trinh bay dudc nguyén 1y lam viéc cUa may bién 4
thuec ap, gidi thich dugc cic thong sO dinh mUc cla mdy.
Ky ning |- Kiém tra, van hanh, do ki€ém ding qui trinh ddm| 4
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bdo an toan cho ngudi va thiét bi;
- Nghiém tic, c8n than, thuc hién tOt v€ sinh cong
nghiép.

Thdi 46

TOéng 10

* Ghi nhO:

1. M4y bié€n dp 12 gi? Vai trd cla may bi€n 4p?

2. K&t cau cla mdy bi€n 4p? T4c dung cUa tUng b phan?

3. Trén mdy bi€n dp thuOng ghi cic dai lugng dinh mlc nao? Y nghia
cUa tUng lugng dinh mUc ?

4. Trinh bay céc trang thdi lam viéc cla may bi€n ap?

2. TINH TOAN MAY BIEN AP MOT PHA CONG SUAT NHO:

Muc tiéu:

- Trinh bay dugc cdc budc tinh todn may bi€n 4p;

- Tinh todn chinh xdc d€ ch€ tao va quan lai may bi€n 4p 1 pha hai cuOn day
cong suat nho.

2.1. Tinh todn thiét ké mdy bién dp mét pha cong sudt nho:

Tinh todn thi€t k& hay tinh toin ch€ tao mba 1 pha phdi dua trén céc
thong s kY thudt cho trudc, bao gdm: cong suat dinh mlc P, dién 4p dinh
mUc sO cap va th cap U, U, , chat lugng thép...

C4c budc tinh toan nhu sau:

BuGcl: Tinh ti€t di€n tru thép (sy)

se=1,25. Jp em)

Chii y: khi chon cat 15 thép, chon kich thudc a cho phit hgp d€ sao cho b = 2a.
Trong d6 a- bé rOng tru thép, b- bé day x€p thép

S = a.b

hay s, =a.2a=2a* sau khi tinh duQc atasé suyrab, b= %

a

Biét b tinh dudc sO 14 thép can cat ta c6 sO 14 thép:

b.10
0,35-0,5mm

s6 14 thép =
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BuUGc2: Tinh s6 vong von (n)
Theo cong thlc kinh nghiém ta c6

k

n—=— (vong/1von)

ts

Trong d6: k - hé s6 phu thuOc vao chat lugng thép
Thép 5t 18y k= 45,
Thép TB 1ay k=50,
Thép xau 1ay k = 60
BUGc3: Tinh sO vong ddy culn so cdp W1 va th(r cap W2
- SO vong culn sO cap:
W, =nU, (vong)
- SO vong cubn thi¥ cap:
VV2 = VZ.(U2 +AU) (vong)
V@i cdc mdy bi€n 4p c& nhd thi 1dy AU = 10% 1a xét dén sut 4p khi mang tdi &
phia th(r cap.
BUGc4: Tinh dudng kinh diy culn so cdp d1, th(r cap d2
* Trudc hét tinh dong di€n so cap, th( cap:

" < _ £
- Dong dién s0 cap 1;: I, =—
Ul
Dong dién th( cap I n=t-__ 8
- Ong lel’l t Cap 2. 2 U2 (1’1 _ 1, 2)U2

+ P0oi v&i mdy bi€n 4p c6 cong sudt P< 100A thi 14y hé s6 1,2.
+ P0oi v&i mdy bi€n 4p c6 cong sudt P> 100A thi 18y hé 0 1,1.
* Tinh duOng kinh d1, d2 theo mat d0 dong dién kinh té:

Tiét dién diy dugc tinh theo cong thuc:

J(A/mm?*)mat d6 dong dién kinh t€, chon (4 6) A/mm>

Né€u mdy bi€n 4p lam viéc ngdn han va dat & méi truGng 1am mat tOt thi
chon J 18n, con MBA lam viéc @ ché d0 dai han moi trudng 1am méat khong
tOt chon J nhd hon.
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TU ti€t dién day ta tinh ra duGng kinh day:

2
> _m 2 =25 suyra dzz\/g
4 m m

Ngoai ra ta c6 th€ tinh duOng kinh day theo cong thlc gan ding sau:
d, =0,72I,

. d=0p

Budc5: Tinh cua sO mach tu
Dién tich clfa s0 mach tU phai dU 16n d€ cudn day nam khit trong clra

s0.
Tu d1, d2 tra bang dugc duong kinh diy boc céch dién (€ may, coton...),
TU dudng kinh ddy boc cach di€n tra bang dugc thong sO goi 1a s6 vong/cm?
ma day quan c6 dudng kinh d1 hodc d2 chi€m cho.
Tinh dién tich c(fa s6 do cubn W,, W, chiém:

W
S =1 S =

s AN 2 AN
¢ ovong @ dvong
cm’ cm’

CUra sO toan bO mach U

S, =S, +S,,)K

K: Hé s0 phu thulc vao vat liéu cich dién gilra cic 18p diy, thuGng 1ay
K=(1,5-3,5).

TG S, ta tinh dugc kich thudc clra s6 mach tur;
S, =ch

c- chi€u rOng clra s6 mach tuU
h- chi€u cao clra sO mach tU
Budc 6: V& so do cau tao, so dO nguyén ly
Budc nay c6 tic dung cho thdy cdu tao ciing nhU céc thong sO cu thé
cUa 16i thép va diay quan d€ tU d6 1am ¢ s& cho viéc 1ap bang du tri thiét bi
vat tu ché tao.



ZQ{ZV
Wi, d1 %

Hinh 1.13. SO d0 nguyén Iy va sO dO c8u tao mdy bi€n dp.

2.2. Tinh todn quan lai mdy bi€n dp mot pha cong sudt nho:

Trong qud trinh sUa chifa, ta thuGng gdp bai todn quan 1ai mba. Trudng
hOp nay ta di c6 ti€t di€n c6 ich cla tru thép nghia 12 cong sudt 16n nhat cla
mdy da dugc x4c dinh. Céc thong sO can c6 lic nay 12 di€n 4p dinh mUc sO
cap va thrcap U, U,.

Céc budc tinh todn nhu sau:
Bud@cl: Tinh cong sudt 18n nhat cho phép clla mdy
TU cong thic:

S6= 125, 7 (em)

VB =

1,25

P = ¢
.25
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Trong d6: s- Tié€t di€n tru thép: Po truc ti€p trén 16i thép
BUGc2: Tinh sO vong von (n)

Tinh todn tUOng tU nhU phan ché tao
BuGc3: Tinh s6 vong diy cudn so cap W1 va th(r cap W2

Tinh todn tUOng tU nhU phan ché tao
BUGc4: Tinh dudng kinh diy culn so cdp dl1, th( cap d2

Tinh todn tUong tU nhuU phan ché tao, hodc n€u quan 1ai vdi thong sO
nhU cii thi dung Pan me do truc ti€p dudng kinh culn so cap va th( cép.
Budc5: Nghiém lai clra sO mach tur
Pay 1a budc ki€m tra 1ai cra s6 mach tU.
Tinh to4n tuong tU nhu phan ché tao, sau d6 so sanh k€t qud dién tich clra sO
tinh todn dugc v&i sO do thuc t€ trén 16i thép, n€u bi chat thi phdi gidm bGt
cong suat mdy (gidm bt duOng kinh day).
BUGc 6: Vé so do cau tao 16i thép, so dO nguyén 1y

Tuong tu nhu phan ché tao
* Cac budc va cach thue hién cong viéc:
1. THIET Bl, DUNG CU, VAT TU':

(Tinh cho mOt ca thuc hanh gdm 20HSSV)

1T Loai trang thiét bi SO luong
1 | Lai thép may bi€n 4p mOt pha 5 b0
2 | Thudc 14, gidy but, ... 5 bd
2. QUI TRINH THU'C HIEN:
Ten cac ) , L&i thuong
buoc Thiét bi, dung Tiéu chuan thuc .
STT R " A A . a gap, cdach
cong cu, vat tu hién cong viéc o
o khac phuc
viéc
Xac dinh |- Loi thép mdy |- Pam bdo theo
{ ti€t dién |bi€n 4p 1 pha hai |yéu cdu cu thé
tru thép | cudn day, cUa gido vién
bo, xac - Mdy bién 4p 1 - Po khong
dinh cdc | phahai cubn didy |- Cac kich thudc | ding cdch,
2 | kich - Thubc 14, gidy|ddm bdo chinh | khong chinh
thudc tru | bit, mdy tinh. .. X4c. X4c.
thép
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3 sO cla
may

Tinh todn
céac thong

- Gidy bit, mdy
tinh

- Tinh toan chinh
xdc day du cic
thong sO cla may
dé c6 thé thuc
hién quén hoan
chinh may.

- Tinh toédn
khong  chinh
xac,

- khong day

dU céic thong
50.

* Bai tap thuc hanh cla hoc sinh, sinh vién:
1. Chudn bi thiét bi, dung cu, vat tu.

2. Chia nhom:

MOi nhém tUr 3 — 4 SV
3. Thurc hién theo qui trinh:
* Yéu cau ve danh gia két qua hoc tap:

Muc tiéu NOi dung Diém
Kién - Trinh by dugc cic budc tinh todn ché tao va quan 4
thikc lai mdy bién ap.

- Tinh toan duQc chinh xdc cdc thong sO cla mdy d€
KY ndng | c6 th€ thuc hién quan hoan chinh may bi€n 4p 1 pha| 4

2 cuOn day cong sudt nho.
Thii dé |- Ng?iém tdc, can than, thuc hién tOt vé sinh cong p

j nghiép.
Téng 10

* Ghi nho:

1. Céch tinh to4dn ché tao mdy bi€n 4p mOt pha cong sudt nho.
2. Céch tinh to4n quan 1ai mdy bi€n 4p mOt pha cdng sudt nho.

3. MAY BIEN AP MOT PHA PAC BIET:

Muc tiéu:

- So sanh dugc su khic nhau gi(ta mba 2 cudn day va mdy bi€n 4p tu ngdu;
- Trinh bay dugc dac di€m cUa mdy bi€n dién 4p, mdy bi€n dong dién, nhiing

chi y khi sUr dung;

- Gidi thich dugc ddc di€m mba han, nguyén ly lam viéc.
3.1. Mdy bién dp tw ngdu:
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Trong trudng hgp dién 4p cla 1udi dién so cap va th(r cap khic nhau
khong nhi€u nghia 1a ty s bi€n doi dién 4p nhd d€ dat dugc kinh té vé ché
tao va van hanh ngUdi ta dung bi€n 4p tU ngdu thay cho mdy bi€n dp hai day
quan.

Cé&u tao: gbm c6 16i thép va diy quan.
a. Loi thép:

Pudc 1am bang cdc 14 thép kY thudt dién c6 chi€u day tir ( 0,35 0,5)
mm hai mat c6 phU son cich dién ghép 1ai vGi nhau. V& két cau ciing c6 ki€u
boc va ki€u tru nhu may bi€n 4p hai day quan.

b. Day quan:

M4y bi€n dp tu ngdu khac mdy bi€n 4p hai diy quan & chO diy qudn
th( cdp 1a mOt b0 phan cla diy quan sO cap nén ngoai su lién hé vé tU (qua
ho cdm) con c6 su lién hé truc ti€p vé dién.

Hinh 1.14, 1a s0 d6 nguyén Iy mdy bi€n 4p TU ngdu gdm c6 mOt ddy quén
dung 1am culn sO cap W, va dOng thdi mOt bO phan cla né vdi sO vong day
W, 1a th(r cap.
Ta c6: ﬂ:&hay U2:Ul&

U2 W2 Wl

Thay dGi vi tri di€m trugt a, thi thay d6i dugc s vong diy W, va do d6
thay d6i dugc dién dp U,. Vi th€ mdy bi€n 4p tu ngdu dung d€ di€u chinh
dién 4p mOt céach lién tuc, thudng ding d€ m& mdy dOng c0, dung trong sinh
hoat vGi thay d0i dién dp sO cap va th( cap khong 16n hon 500V va trong
phong thi nghiém.

Hinh 1.14. SO d0 nguyén Iy mdy bién dp Tu' ngdu va MBATN I pha

3.2. Mdy bién dp do ludng:
3.2.1. M4y bié€n dién 4p:
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* Cong dung:
M4y bi€n dién dp lam nhiém vu bién d6i di€n 4p cao thanh dién 4p thap, d€
phit hgp vGi cic dung cu do tiéu chudn (1 100)V; cong sudt tU (25

1000)VA.

Hinh 1.13. Mdy bién dién dp

* Cach nOi:
DAy quan sO cap n0i song song v3i 1udi di€n; diy quan th( cap nbi véi
Vo6n mét, hoac cubn day di€n 4p cUa oat mét (hinh 1.13).

A
0
Ul
wi
W2
-7
U2

Hinh 1.14. SO d0 nguyén Iy mdy bién dién dp
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Do tOng tr@ cla c4c dung cU do 1a rat 16n, nén mdy bi€n di€n 4p lam
viéc & trang thdi gan nhu khong tai, di€n 4p roi trong mdy nhd, do d6 sai sO
ve tri sO dién 4p:

& U2 Ul
U% = w, 100
Ul

* Ty theo mUc d0 sai sO, may bi€n dién dp c6 cdp chinh x4c:
0,5; 1; 3 nghiala U% tuong Ung bang 05%; 1%; 3%.

Chii y: Khi s& dung mdy bi€n dién 4p, khong dudc nbi tat mach th(r cdp, vi
nhU vay s tuong duong v4i ndi tat mach so cdp, nghia 1a giy su cO ngdn
mach & 1udi dién.
3.2.2.Mdy bi€n dong dién:
* Cong dung:

May bi€n dong di€én lam nhi€m vu bién d0i dong dién 16n thanh dong
dién nhé cho phit hgp v&i dung cu do tiéu chudn (1 5)A va cong sudt tU (5

100)VA.



Hinh 1. 15. MOt s6 hinh @nh mdy bi€n dong di€n
* C4ch nOi:
My bi€n dong di€n c6 cudn diy s cap it vong ddy va ndi ndi ti€p v&i
mach can do dong dién (hinh 1-16).
Day qudan th(f cdp gOm nhi€u vong diy dugc nbi véi Ampe mét hodc
cuOn diy dong di€n cUa Ot mét. Do tOng tré Z cla nhing dung cuU nay rat
nhO, nén trang thai lam vi€c cla mdy bi€n dong dién Ia trang thai ngdn mach.
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I
I

¢
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5 >

Hinh 1. 16. SO d0 néi ddy va dO thi vecto cla mdy bién dong dién

L

Khi 161 thép khong baohoa ( =0,8 1)Wbval, O
Ta c6 sai sO do IuOng vé ve tri sO:
W,
127 Il
% = "w, 100 (2-41)
I1

Tuy theo mUc d0 sai s6 mdy bi€n dong cé cic cap chinh xic:
0,2;0,5;1;3;10nghiala 1% = 02%; 05%; 1%; 3%; 10%.
* Chii y: Khi s dung mdy bi€n dong dién khéng duoc d€ ddy quén th(r

cdp hd mach, vi nhu' vay dong dién tUr héa 1, rat 10n, 16i thép bdo hoa nghiém
trong,s€ nong 1én va lam chdy day quén; dOng thoi th(r c8p cé th€ xudt hién
dién dp cao hang 1000V gdy nguy hi€ém cho ngu0i st dung.
3.3. Mdy bién dp han:

M4y bi€n 4p han dugc chia thanh nhi€u loai c¢é cdu tao va dac tinh khac
nhau tuy theo phuong phap han ( han hd quang, han dién ...).
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LTI

Mady han que BX6-250 M4y han aiem co ainn: Cong sud (KVA):

X, ~ A = 25;Dong han (A): 66; Chukylam vié
(bién dp day nhomhoac o 5 bie o one G (V). 3.55 : Tén

dong) s6 bién dp (H2): 50; Xud x(& CHINA

Hinh 1. 17. Mdy han

Xét mdy bi€n 4p han hd quang (hinh 1.18). C4c mdy bi€n 4p han hod
quang dugc ché tao sao cho ¢ ddc tinh ngoai U, = f (I, ) rat ddc d€ han ché
dugc dong dién ngdn mach va ddm bdo cho hd quang dugc Gn dinh.

Khe hé
khong khi

R : \|| ““““ 1y
41 ‘r: ¢! ‘i:
Ul e <I> (JL_> :’r>
D
._<—:_ ’J|'> ) : D <T
— | R —— b

g

Hinh 1. 18. Mdy bi€n dp han lam viéc cé cubn khdng

MuOn di€u chinh dong di€n han can phai c6 thém mOt cuOn cdm phu c6
dién khang thay dGi dugc bang cch thay d6i khe hG  cUa 15i thép cudn cam.
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M4y bi€n 4p han hd quang thuOng cé dién 4p khong tdi bang (60  75)
V va dién 4p tai dinh mUc bang 30 V. Cong sudt cla mdy théng thuOng vio
khodng 20 KVA, n€u han tu ddng cong sudt c6 th€ tGi hang trim KVA.
*Cac budc va cach thuc hién cong viéc:

1. THIET Bl, DUNG CU, VAT TU':
(Tinh cho mOt ca thuc hanh gdm 20HSSV)

1T Loai trang thiét bi SO lugng

1 | Mdy bi€n 4p tu ngdu mot pha 2 chiéc

2 | Mdy bi€n 4p han mOt pha 1 chiéc

3 | M4y bi€n dong mbt pha 1 chiéc

4 | M4y bi€n dién 4p mOt pha 1 chiéc

2. QUI TRINH THU'C HIEN:
rancic | ] L6t huroms
buodc Thiét bi, dung cu, | Tiéu chudn thuc .
STT . ) ] ‘A A . n gap, cdch
cong vat tur hién cong viéc <
A khac phuc
viéc
Nhan - Mdy bi€n 4p tu |- Nhan biét chinh
bi€t cic | ngdu mOt pha, mdy | xdc tUng loai

. loai mdy |bi€n 4p han mOt|mba dac biét,
bi€ndp |pha, bi€n dong mOt | ddm bdo thoi
dac biét |pha, mdy bi€n di€n | gian.

4p mOt pha
DPoc nhin |- Mdy bién 4p tu - Gidi thich
mac va ngau mOt pha, may | - Gidi thich dugc | chua chinh
gidi thich | bi€n 4p han mot | cdc thong sO dinh | xdc cdc thong
cdc thong | pha, bi€n dong mOt | mlc cUa tUng | sO.

2 |sOky pha, mdy bi€n di€n | loai mba dac biét
thuat cUa | 4p mOt pha, Céc kich thudc
tUng loai |- Gidy bit, mdy tinh | ddm bdo chinh
mba dac | cd nhan. X4c.
biét.

3 |Poki€m |- Mdy bi€n 4p tu|- Po théng mach, |- Po khoéng
tratlng |ngdu mOt pha, may | do cich dién. ding  céch,
logi mba |bi€n 4p han mot|- Po cic gid tri | khong chinh
ddc biét. |pha, bi€n dong modt | dong di€n, dién | x4c.
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pha, mdy bién di€n
dp mOt pha,
- Pong hO van |ap khi khong tai,
ning, Am pe kim... |cé tai
- Gidy biit, mdy tinh
cé nhan
* Bai tap thuc hanh cla hoc sinh, sinh vién:
1. Chudn bi thiét bi, dung cu, vat tu.
2. Chia nhom:

MOoi nhém tUr 3 — 4 SV
3. Thurc hién theo qui trinh:
* Yéu cau ve danh gia két qua hoc tap:

Muc tiéu NOi dung Diém
Kién - Trinh bay dugc nguyén 1y lam viéc, cdc chud y khi st 4
thiec dung cic loai may bi€n 4p dac biét.

- Nhan biét, doc va gidi thich chinh x4c cic thong sO
kY thuat cla cic loai mdy bi€n 4p dac biét.

Ky nadn o RN . 4
ynang | Do, ki€m tra dugc cac thong sO cUa tung loai mday
bi€n 4p dac biét.
Thiidé |- Ng?iém tdc, can than, thuc hién tOt vé sinh cong P
j nghi€p.
Téng 10

* Ghi nho:

1. Pdc di€m cla mdy bi€n dp tU ngdu. So sanh may bi€n 4p tu ngdu véi
mdy bién 4p hai ddy quan?

2. Cau tao, nguyén ly 1am viéc va Ung dung cla mdy bi€n 4p do 1uGng.
Nhiing Iuu ¥ khi st dung chiing.
4. NHUNG HU HONG THONG THUONG CUA MAY BIEN AP, BIEN
PHAP KIEM TRA, KHAC PHUC:
MuUc tiéu:
- Phan tich dugc nguyén nhan mOt sO hién tugng hu hdng cla mba;
- SUa ch(ta dugc cdc hu hdng dé theo ding qui trinh, ddm bdo céc
yéu cau kY thudt va thdi gian thuc hién.
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4.1. Théng ké mét s6 hur hOng thudng gap, nguyén nhan, bién phdp khac

néng qua mUc cho
phép

gilta cdc 14 thép
mach tU.

- Ngén mach cuc
b0 gilta cdc 14 ton
va chdy trong mach
tur,

- Hong céch dién
gilta cdc vong day,

phuc:
1T Hién tuong Nguyén nhan Bién phdp khdc phuc

1 | May bi€n 4p khong | - Mat ngudn cung | - Po dién 4p U,, dua ding
lam viéc cap dién cho MBA. | dién 4p dinh mUc vao cuOn

day so cap.
- Cu0n day sO cap | - Po kiém tra dién trd culn

bi dut. day so cap.
- Thdo mdy ki€m tra quén

lai.
» | May bi€n dp lam |- Do l1ap ghép mach | Ki€m tra 1ap ghép 1ai mach
vi€c nhung c6 | tU khong kin hodc |t va ép lai gong tur
ti€ng kéu khong | gong tU ép khong
binh thuGng. chat.

3 |Rodiénravé mdy |- Cudn day sO cdp|- Ki€ém tra dién trd cdch
va th(r cdp bi hit | dién, néu dién trd cich
am; dién gidm (Rep < 0,5 MQ)

thi phdi dem mdy di sdy
hodc tim cho bi o,
- Do hOp bia khudn | -Thdo day ki€m tra lai
quan bi thUng cich | khudn quén.
dién
- Do cdc dau day ra
cich dién khong |- Boc 1ai cich dién cic dau
tOt. day ra.
4 |Médy bi€n 4p bi|- HOng cdch dién |- Ki€m tra cich dién cdc 14

thép bang mat thuGng, sUa
lai nhitng 14 thép bi cong
vénh;

- Thay thé cic 14 thép bi
hOng céch dién;

- Ki€m tra c4ch dién cic
cuOn diy cUa mdy bi€n 4p
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cdc 16p day gdy ra |bang Mé gém k€& néu
cham chap. khong dat yéu cau phai
sdy, son tam lai.

- Néu khong khac phuc
dugc phdi quan lai.

4.2. Cdc budc tién hanh khi sGa chita mét s6 hu héng cla mdy bién dp:
Budcl: Quan st hi€n tugng

May bi€n 4p c6 thé xdy ra hu hdng khi dang van hanh hodc ngay tU khi
chay khong tdi. Can quan sat kY hién tuong d€ x4c dinh ding nguyén nhan va
tir d6 c6 bién phdp x(r Iy khac phuc chinh x4c. O budc nay ching ta cé thé
van dung cdc gidc quan d€ phdn doin hu hdng bang bién phdp: “ nghe”;

“nhin”; “ngUi”; “s@”.

* Nghe: N€u may bi€n 4p khong bi hdng d€n mUc khong lam viéc dudgc,
ta c¢6 thé cho mdy bi€n dp lam viéc khong tai va lang nghe xem c6 ti€ng kéu
khdc thuOng hay khong. Can phan biét ti€ng kéu am trdm to qua mUc la do
mach tU ép khong chat hodc 14 thép ghép khong kin khit...

* Nhin: Trong truOng hQp may bi€n 4p khong van hanh dugc trudc hét
ta quan sit bén ngoai xem c6 bui ban, xem xét cic dau ti€p xidc, dau cOt...

* NgUi: Trong nhi€u truOng hop hu' hdng sé€ phat ra mOt sO mui dac
trung. Mdy bi€n 4p dang lam vi€c c6 mui khét cUa vat li€u cach dién dé 1a do
cdch dién clla mdy bi€n 4p bi hu hdng giy nén chap mach gilta cic vong day.

* SO: Bién phdp nay chi 4p dung sau khi di cat ngudn dién. Ding tay
truc ti€p ki€m tra cic vi tri nghi van: cdc ti€p di€m, vi tri ti€p xic...

Budc 2: Xéc dinh nguyén nhan.

TU khau quan sat hién tuong ta ti€n hanh do ki€m vi trf ¢6 nghi van
bang cdc loai dong ho do dién chuyén dung. Trén cO sG d6 phén tich va x4c
dinh dugc nguyén nhan giy hu hdng.

Budc 3: Bién phap khac phuc.

Sau khi d3 x4dc dinh duQc nguyén nhan hu hdng can khoanh viing stra
chira triét d€, tranh tinh trang hu hong tii phat hodc hong cdc thiét bj khic
lién quan.

Budc 4: Po, ki€m tra tinh trang mdy sau khi s(fa ch(ra
Budc 5. Ghi vao nhat ky van hanh

Sau khi sUa ch(ra xong ghi Iai tinh trang mdy trudc va sau sta ch(fa vao
sO “ Nhat ky cla may” d€ theo doi sifa chlra cdc 1an sau.
* Cac budc va cach thuc hi€n cong viéc:
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1. THIET Bl, DUNG CU, VAT TU':
(Tinh cho mOt ca thuc hanh gdm 20HSSV)

. Thong | o .
T Vat twr - Thiét bi - Dung cu sO ky . SO luong
thuat V!
1 | May bi€n 4p 1 pha bji hu hdng cai 03
can sUta chira (hodc su c0 gia
dinh)
2 |Pbngh6M ,dongho van cai | MOi nhém mot céi
nang
3 | Kim, tubc nO vit, mO han... BO
4 | Thi€c han, nhua thong

2. QUI TRINH THU'C HIEN:

. g A o LOi thuon
Tén cdac buwoc | Thiét bl, dung cu, | Tiéu chuan thuc y , &
STT R . ~ cA A . gap, cdach
cong vieéc vat tur hién cong viec s
khac phuc
Quan sathién |- M4y bi€n d4p mOt | - Theo cdc budc | - Chua quan
tuong pha bi hu hdéng (tU | chi ti€t phdn 4.2 | sat kY da cap

1-2 pan);

nguln c6 thé

1 - BO d6 nghé dién, dan dén tinh
dong hO do van trang may
ning, bit  thUr hdng nang
dién... thém

X4c dinh - May bi€n dp mOt - X4c dinh
nguyén nhan. pha bi hu hong (tU nguyén nhan
1-2 pan); . .| khong ding
A A s ..~ |- Theo cac budc

2 - BO dO nghe dien, | - & phan 4.2
dong hO do van P '
ning, but  th(
dién...

3 | Bién phdp khac |- M4y bi€n 4p mOt |- Theo cic budc |- Bién phdp

phuc. pha bi hu hong (tUr | chi ti€t phan 4.2 | khac  phuc
1-2 pan); khong dung,
- B6 d0 nghé dién, khong  tim
dong h6 do van duagc ch0
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ning, bit  thUr hdng
dién...

Po, ki€ém tra - May bi€n dp mOt

tinh trang mdy | pha sau khi da sUa

sau khi sUra chira;

- Theo cac budc

4 |chua - BO dO nghe diéen, chi ti€t phdn 4.2

dong hO do van
ning, bit  thUr
dién...

Ghi lai tinh _Gidy but
5 | trang may truGc
va sau sUa.

- Theo cac budc
chi ti€t phan 4.2

* Bai tap thuec hanh cla hoc sinh, sinh vién:
1. Chudn bi thiét bi, dung cu, vat tu.
2. Chia nhém: MOinhém tlr3 -4 SV
3. Thuc hién theo qui trinh:
- Sinh vién thuc hién bai tép va ghi chép vao phi€u luyén tap (Mau 1)
- Gi4o vién quan sit uOGn nan truc tlep va ghl vao phi€u theo ddi (Mau 2)
Mau 1. PHIEU LUYEN TAP SO ..

= NROM SO oo Lop: ...........
- Danh séach hQc sinh trong nhém:

Lo Nhém truéng.

T

B

- NOi dung luyén tap: Sta chita mOt s& hu héng clia MBA 1 pha hai
cuOn
day cong suat nho

- Ngay luyén tap: ......ooovvvviininennnnn,

- NOi dung thuc hién va dinh mUc thGi gian:

TT | Hiéntuong hwhOng | Nguyén nhéan Stta chita Ghi

Pan 1 | .o i s

Pan 2 | oo i s e
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Pan 3 | oo e e

Hoan tat qua trinh st ch(ra:
Tinh trang mdy sau khi sUa

ch(ra
Nhém trudng
Mau 2. NHAN XET QUA TRINH LUYEN TAP
= NhOM SO: oo Lép: ...........
- Danh sich hOc sinh trong nhém:
Lo Nhém trudng.
2
K T

- NOi dung luyén tap: Sua chita mOt s6 hu hédng clla MBA 1 pha hai
culn day cong suat nho

- Ngayluyéntap: .............cciiinn,
Nhan xét, ddanh gid cla
Thoi ‘ . gido vién
T gian Yéu cau hién. qui Ghi chi
(Phut) s Thao tac
trinh sUa
chira
Pan 1
Pan 2
Pan 3
Gido vién hudng dan

TG trudng chuyén mon
* Yéu cau ve danh gia k€t qua hoc tap:
* K&t qud va sdn phdm phai dat duogc:
+ Xéc dinh ding nguyén nhan gy hu hdng
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+ SUra chta dugc c4c hu hdng mOt cach khoa hoc, d@m bdo kY thuat.

+ M4y lam viéc tOt ding yéu cau.
* K&t thiic bai hoc cin c( vio phi€u nhan xét qua trinh luy€n tap va sdn phdm
MBA sau khi sUa ch(ta gido vién can danh gia k€t qud rén luyén cla hoc vién
trén cd ba mat: Kién thilrc, k¥ ning va thii d theo thang di€m mudi nhu sau:

Muc tiéu NOi dung Diém chuén
.. .. . |- Phantich dugc nguyén nhan hu hdng |1
Kién thur > - A
rEm I 1 Cach kiém tra phit hién 2
- Khac phuc dugc nhimg hu hong, 4

ddm bao may 1am viéc ding cic yéu
cau kY thuat.

- Pam bdo my thuat va thoi gian qui |2
dinh
- Rén luyén tinh cdn than cla ngudi | 0,5
Thdi dé | thg; gon gang ngin ndp
- Pam bdo an toan cho ngudi va thi€t bi | 0,5

KY ndng

* Ghi nh@:

1. Nguyén nhan mdy bi€n 4p lam viéc c6 ti€ng kéu ?

2. Phén tich nguyén nhan hu hong va bién phdp khac phuc mot sO su cO
thong thuOng clla may bi€n 4p. , ,
5. QUAN MAY BIEN AP MOT PHA HAI DAY QUAN CONG SUAT NHO:
Muc tiéu:

+ Tinh todn duQc c4c thong sO clla may;

+ Tinh to4an dugc khudn, méa Op, hOp bia cich dién;

+ DU trit duQc cdc vat liéu can thiét;

+ Xdc dinh dugc vi tri va biét cach 1ay cac dau day ra;

+ Biét cach ghép 16i thép ddm bdo yéu cau kY thuat;

+ Biét c4ch do va ki€m tra may bié€n ap;

+ Biét cich xong di€n chay th&r ddm bdo ding thong sO kY thudt;

+ Biét cich ddu n6i ra vO may ddm bdo yéu cau kY thuat.
5.1. Qui trinh qué@n mdy bién dp mét pha 2 diy quén cong sudt nho:

T NOi dung céng viéc Yéu c@u ky thuét Ghi chii
Budc 1 | Tinh todn cdc thong sO | O budc nay tiy thulc vio
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cUa mdy

bai todn cu th€é ma tién
hanh tinh todn nhU muc 2.
Pam bdo chinh xdc, hgp Iy

Budc 2

Chudn bj vat tu' thiét
bi dung cU can thiét

Pay du, ding chlng loai,
qui cach

Budc 3 | Lam khuon, m4 Op, Céc kich thu@c phdi chinh

hOp bia cich dién xéc, hop Iy

Budc 4 | Quan day theo s0 d0 | Day quan diing kich ¢, sO

va sO liéu tinh todn vong . Céc 18p day séng déu
khong chOng chéo, cach di€én
cdc 16p ddm bdo. Cic dau
day ra chac chan, vi tri hgp 1y
ding so do.

Budc 5 | Ghép 16i thép Ghép tung 14 thép diing céch,
mach tU kin khit, khong 1am
tray xudc cich dién day
quan.

Budc 6 | Do ki€m tra khong Céc cuOn diy sO va th( cap

dién ddm bao thong mach, cich
dién tOt v4i nhau va voi 16i
thép.

Budc 7 | Xong dién chay tht: |- Dién 4p vao- ra ding tri sO

*Chay khong tai: yéu cau.

*Chay c6 tai:

Mdy chay ém, khong bi ¢6
tiéng kéu, rung ...

Phia th(t cdp d€ hd mach
néu dong ho (A) mac &
mach so cap chi dong khong
tai bang 4% dong dinh mUrc.

- Phia th( c@p ndi kin mach,
dong h6 (A) & mach th( cap
chi dong dién bang dong dién
dinh mUc va mdy khong bi
nong, khong kéu va dién dp
th( cap ddm bdo theo tinh
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toan.
Budc 8 | Lap dat va ddunbira | Cic day n6i khong dugc
vO mdy chOng chéo, cdc ddu day

dugc bat chac chan, vi tri céc
0 dién vao ra hop ly.

5.2. Vidu dp dung:
a. Tinh to4n c4c thong sO clla may:
O budc nay tiy thuOc vao bai todn cU th& ma tién hanh tinh todn nhU muc
2.

Vi du: Tinh todn quén lai mdy bi€n 4p chdy hOng mat thong s6 cubn
day, ti€t dién tru thép 1a 15cm? dién tich cla sO 1a 6,75 cm? 16i thép ch(t E
ghép 1, chat lugng thép tOt.
Thong sO kY thudt yéu cau: U, = 220V

U,=3V-45V-6V -9V -12V

Giai:
* Budc 1: Tinh cong sudt P1 clla may :

Theo cong thlrc: S =1,25 P -> B =

S 2
o5 = 12->Pi=12"=144VA

* Budc 2 : Tinh sO vong /1von n:

, k A, . .
Theo cong thuc: n =— Vi loi thép c6 chat luOng tOt nén lay k = 45,
s

45
n=—=3 (vg/lvon
T (vg )

* Budc 3: Tinh sO vong cdc cuOn day soO cap va th( cap
Culn so cap W, = U,. n = 220. 3 = 660 vong.
Culn th(r cdp W2: 13y ra nhi€u cap di€n 4p : 3v- 4,5v — 6v —9v — 12v.
Lay AU = 10% la xét d€n sut 4p khi mang tdi & phia th( cap.
Tacé W,(ndc 0- 3v) =n. Uy, = 3(3+ 0,3) = 10vong
W,(0- 4,5v) =n. Uy, =3(4,5+ 0,45) = 15vong
W,(0- 6v) =n. U,; =3(6+0,6) =20 vong
W,(0-9v) =n.U,, =3(9+0,9) = 30vong
W,(0- 12v) =n.U, 5 = 3(12+1,2) = 40vong
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NhU vay tOng hop 1ai, n€u tinh tUf ddu day dau tién 14 dau 0:
0-3v: quan 10 vong
3v—4,5v: quanti€p 5 vong
4,5v — 6v: quan ti€p 5 vong.
6v—9v: quanti€pl0 vong
9v —12v:  quénti€pl0 vong.
TGng cOng sO vong day cudn th(f cap 12 W2 = 40 vong
* Budc 4: Tinh duOng kinh day cuOn so cdp W1 va th(r cap W2
- Tinh duOng kinh day culn so cap W1
144

cop o B 144

Taco: I, = U =m0 0,65(A)

Theo kinh nghiém chon mat d0 dong dién J = 5 ~ 7 A/mm?, chOon J =
7A/mm?

1 0,65

1

J

-->ti€t dién day dan sy, = =0,092mm? --> d; = 0,35mm
- Tinh dudng kinh day cudn th(r cap W2 :

[2: ;P2:

~ |;u

[

P . o
" '1 ( Tinh ca t6n hao P, = 1,1P,)

144

P, 130(VA)

Trong cdc cap dién dp th( c8p ta chon cap di€n 4p nhd nhat (3v), vi véi
cing mOt cong sudt P, thi sé c6 dong 16n nhat, cG day chiu dugc dong & cap
nay s€ chiu dugc dong dong cic cap dién 4p con 1ai.

Tinh tuOng ty nhu' W, ta duQc:

L= 10 =433(A) ~> s = o = 6,Imm? —->d, = 2,83mm
* Budc 5: Ki€m tra clra s mach tU
Tu duGng kinh diy d, = 0,35mm, chOn diy bQc cdch di€n émay tra bang
dudc 590vg/cm?,
Tu duOng kinh diy d, = 2,83mm, chon day bOc cédch dién émay tra bang
dugc 13vg/cm?,
Tinh dién tich cUra s6 do cudbn W,, W, chiém:



C(ra sO toan bd mach tUr: Lay K=1,2 ta c6:
S.=(S,+S ,).K=(01,11+3,07).1,2 =5,06cm’

So sanh 5,06 cm?< 6,75 cm?, vay cuOn diy dat vUa trong cUa sO 16i thép.
* Budc 6: V& so db cdu tao 16i thép, so dO nguyén ly

T 220V

45

660 vong §

12 15 25 15 12|

Hinh 1.19 . SO d0 céu tao 16i thép va sO dO nguyén Iy

b. Chudn bj cdc vat liéu can thiét:

Dua vao cic sO liéu tinh toan ti€n hanh 1ap bang du trii vat tu thi€t bi can
thiét.

c. Lam khudn, ma Op, hp bia cich dién:

Dua vio cic kich thudc do truc ti€p trén 16i thép d€ lam khudn va mé Op:

* Lam khuon quén:

Khudn quan thudng lam bang g0, khuon sé dugc 10ng vao trong hdp
bia c4ch dién trong qu4 trinh quan diy tao d0 cUng viing va c6 dinh hinh déng
cho hdp bia kich thudc cUa khudn.

Ch §:

Trong trudng hgp cé san khudn quan bang nhua ta chi can lam 16i gb
10t vUa trong 1ong khudn nhifa.

Gilra 16i gb khoan16 9 10 mm d€ xuyén vao truc mdy quan day
* Lam hOp bia cUng:

HOp khudn bang bia clng c6 tiac dung cach dién gilta day quan va 16i thép.
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C6 thé dung hOp bang nhua cling dic san hodc néu kich thudc hOp nhua
khong
vUra thi lam hdp bang bia clng.

<

)

Hinh 1.20 . Hinh ddng kich thudc khudn go.

Cach lam:

Khi x4c dinh kich thu@c chi€u rOng a va chi€u day b ta phdi cOng thém
phan chiéu day bia cdch dién a vd b dugc cic kich thudc a’ va b’c’. Vach
dau 1én bia cich dién (hinh 1- 21)

<

.1 |/

3 e
pudng gdp Phan gidy

dudc cdt bd

Hinh 1.21 . Vach dau hdp khuon bang bia cling
Gap mép va cat bia cich dién theo ddu da vach. Chd y gap phai thang va
vudng géc. Sau khi cat ta dugc:
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Hinh 1. 22 . HOp khudn bang bia cUng sau khi cat bo phdn thira.

Ché tao mat bich:

Mat bich dugc khoan cé4c vi tri c® dinh dat dau diy vao, ra (c6 thé diung cau
dau day hodc buléng) d€ khi c6 dau day bén ngoai chuy€n ddng sé khong anh
hudng dén dau day cla cudn diy mdy bién ap.

T et

o
[

B+ ZAD

Hinh 1.23. M3t bich

Pat 2 mat bich 1én phan khuon va hOp bia: Sau khi dat 2 mat bich 1én hOp bia
ta quét hO dan dinh chat phan tai hOp va mat bich.

\\ eEE

k
i p

e

Hinh 1 24 .LOng khuon vao mat bich va hOp gidy.
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* Lam ma Op khuon:

M4 Op c6 tac dung dinh vi khudn quan day va vi tri 18y cac dau diy sO
cap va th(r cap.

Mi Op khuon dugc 1am bang gb dan hodc phip, ¢6 hinh diang nhu hinh
v€. Tuy theo kich thudc khudén ma kich thudc ma Op ciing theo ti 1& tuong

K
N

d=12

e

Q

]
|

b

Hinh 1.25. Md 6p

d. Quan day theo sO dO va sO 1iéu tinh todn:
Sau khi chudn bi day dU cic vat li€u can thiét ti€n hanh quan day:
* Cach quan cic 16p day:

- Boc khudn bia cdch dién ngoai khudn gb, 1ap ma Op hai ddu, bat chat
vao truc mdy quan diy va bat dau quan day.

- Thong thuOng, ngudi ta quan cudn day dién 4p thap trudc, v3 néu
xay ra cham 16i ciing khong giy nguy hi€m cho ngu0i s& dung. MOt Uu di€m
n{ra, ti€t dién diy 16n hon, quén sét 16i cdc vong diy cé chu vi nhd hon cic
vong diy phia ngoai sé ti€t ki€m dugc day. Piéu nay rat quan trong khi sdn
xudt hang loat v&i sO 1ugng 16n.

- LuOn ghen, r6i ding bing vdi mOc c6 dinh dau diy soO cdp va tién
hanh quan 18p dau tién.

- Quan rai day theo tUng 18p, yéu cau cic 16p day déu, séng, it chOng
chéo;

- M0i 16p day quan phdi 16t mOt 18n gidy cach dién. P day cla gidy
cach dién chon phit hgp véi kich thudc va cong sudt may.
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- Sau khi quan xong can boc ngoai cudn day moOt 18p gidy du day bdo
vé cudn day khdi va cham lam xudc cdch di€én gy cham chap.
* Céch ra cac dau day:

V& s0 do b0 trf cdc dau day ra G vi tri thuc t&€ d€ khi ndi mach khong bi
vUGng va dé phan biét (Hinh 1. 26).

{

Val L

Hinh 1. 26. Cdch b0 tri cdc dau day ra.

Chi y cdch dua cdc dau day ra:

- Céc dau day culn so cdp va th( cap déu dugc lubn ghen cich dién.

- Dau diy dau tién: Khi dua dau diy ra ta phdi lubn ghen va dung bing
vai mbc cO dinh dau day. Néu diy c6 ti€t dién nhd (cic mdy c6é cong sudt
cang bé ti€t dién day cang nhd) phdi gdp di gdp 1ai nhi€u doan, tao thanh mot
doan day nhi€u sgi r6i md&i lubn vao ghen, nham muc dich ting ti€t dién dau
ra, ting kha ning chiu 1uc kéo cO hoc. MOt phan doan day trén dugc dat sau
vao trong long cudn day, cic 16p diy quan de 1én, gilt chat khong cho cic dau
day ra tuQt khoéi cudn day. Thuc hién nhu sau (Hinh 1.27.)
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Hinh 1.27 . Pau ddy dau tién.

Dé quan cho séng phang thi diy quan can phai dugc vudt cho thang. Khi
vuOt day ta c6 th€ ding tay vuOt hodc dung mOt kep tre.

- C4c dau day ti€p theo: Khi di dU s vong day thi dua dau diy ra bang
cich x4c dinh ding di€m ra, gi(r chat va gap doi dau diy l1ai rdi ludn vao Ong
ghen c6 mOt doan dugc x& doi (phan x€ c6 chiéu dai khodng 2- 2,5 cm) muc
dich 12 d€ cO dinh vi tri dau ra va Ong nghen dudc chac chan (Hinh 1.28).

= o

Hinh 1.28. Cdc dau day tiép theo.

Chi y: Viéc nOi diy gilta chitng do bi dUt ciing phdi dua moi nbi ra
ngoai culn day nhU trén d€ ddm bdo an toan trdnh cham chdp bén trong cudn
day.

- Pau day cudi cung: Khi sdp quan dU sO vong ddy, phai dat dai vai
hodc gidy sau d6 quan day dé chOng 1én bing vai hodc gidy d6 d€ cudi ciing
lubn day qua va rit chat bing vai gilt cho chac (hinh vé 1.29).

o oo O O

Ii

N

Hinh 1. 29. Pau day cudi cing.
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P0i v4i loai khuon khong c6 viach chdn diy, d€ gilt cho cic 18p day
khai bi trdi ra ngoai khudn, ta diing biing vai hodc gidy chan diy lai & hai phia

dau cuOn day nhu hinh vé& (Hinh 1. 30)

R

Hinh 1. 30. Cdch chan day.

Sau khi di quan xong thdo cuOn day ra khdi ban quan va khudn quan.
e. Ghép 101 thép:

Ghép ting 14 thép mOt d€ mach tUr dugc kin khit, tranh ghép nhi€u 14
mOt liic. Mach tU sau khi ghép xong phai bang phang cic dudng ghép nhu
mOt dudng ké chi (mach tU kin khit), con n€u thanh dudng rOng thi nhu vay
12 khong kin khit khi mdy 1am viéc s€ c6 ti€ng kéu, bi rung.

Céc 14 thép c6 th€ hinh ch(t U+l hodc U+U hodc I+I hodc L+L ghép
thanh O (ch( nhat), culn sO cap va cudn th’ cap dudc quan thanh hai cudn
riéng ré r6i dugc 10ng vao hai canh cla chit O.

Hinh 1. 31. Ghép thanh 2 cubn riéng ré.
+ Céch ghép mach tu U-U ghép O:
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G«ng G«ng
— (e « —
2 7 £ 2
G«ng G«ng
L&p th(r nhat L&p th( hai
Hinh 1. 32. Ghép mach ti U-U ghép O
+ Cédch ghép mach tu L-L ghép O
o) ) o) G«ng o)
N NS
= =
o o o G«ng o
LOp th(r nhat LOp thr hai

Hinh 1.33. Ghép mach tU' L - L ghép O

- Mach tU dang EI: cédc 14 thép c6 hinh ch(t E + E hodc E + I ghép thanh
16i c6 hinh chit nhat hai cUta sG, cudn so cdp va culn th( cdp dugc quan
chOng 1én nhau thanh m&t dng rdi 16ng vao chit E.

Hinh 1.34. Ghép thanh 2 cubn chOng nhau.
+ Cach ghép E-I ghép E:
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Cidng Goug
g &
Cng Géng
LGp th(r nhat L&p th( hai

Hinh 1. 35. Cdch ghép E - I ghép E

Ghép chi E trudc va xen k€ nhu hinh vé& sau, mOt tay ludn ép vio tru
gi(ta 0€ gill tru thép, tay kia dya 14 E vao c(r nhy vay luin phién chén lién tuc
cdc ch(r E vao Ong dy tU hai phia cho d€n hét. Lyu y khong day dén hét c&
ma phai dung 1ai mOt khodng cach vlra dU cho 14 chir 1.

Giky 15t @m

Hinh 1.36.Cdch ghép cdc ld thép

Sau khi ghép xong 14 cht E, ghép 14 thép ch{t I vao 2 dau. gai t&r mOt dau
vao khodng1/2 chi€u dai 14 thép cU thé cho dén hét, sau d6 dung biia go nhe
cho cdc 14 ch( I xuOng hét va kin khit. sau khi ghép xong 15i thép, dung kep sat
hodc gong sat ép chat cac 14 thép 1ai v&i nhau d€ khi 1am viéc 14 thép khong bi
rung va néng mdy bién 4p.

Cach ghép cac 14 thép sau cung.
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Hinh 1.37. Cdch ghép cdc ld thép sau cung.

f. Do ki€m tra:
Trudc khi do ki€m cao sach cic ddu diy va han n0i theo so do.
* Ki€m tra thong mach:

Diing ddng hO van ning d€ thang do dién tr& do thong mach cic cudn
day sO cap va th(r cap. Kim dong hO sé chi gid tri di€n tr& cuOn day sO cap
hodc th( cap.

* Kiém tra cach dién:

Cao sach cich dién cic dau diy, ding dong h6 van ning hodc Mégdm
ké dé do.

- Po cé4ch di€én cuOn so cdp vGi cuOn th( cap

- Po cé4ch di€n culn so cdp, cuOn th(r cap vi 16i thép.

R >0,5M - dat yéu cau
g. Xong dién chay thr:
* Chay khong tdi: SO d0 ki€m tra mdy bi€n dp nhu hinh vé

Kot W a W _ W

e [I]]]]]]]e

® @

L T T T

o [([[[[[{[|e

Hinh 1. 38. SO dO nguyén Iy ki€m tra MBA chay khong tdi

- bat dién 4p xoay chi€u vio culn diy sO cdp, bang dién 4p dinh mUc.
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- Pong hd V, & vi tri th(t cap d€ ki€m tra dién dp th(r cdp c6 dat yéu
cau khong? Con dong hO V, kiém tra dién 4p nguOn.
Yéu cau: Di€n 4p vao - ra ding tri sO yéu cau.
M4y chay ém, khong bi c6 ti€ng kéu, rung ...
Phia th(f cdp d€ hd mach néu dong hd (A) mac & mach s cép chi dong
khéng tai bang 4% dong dinh mUc.
* Chay c6 tai: SO d0 ki€m tra mdy bi€n 4p nhu hinh vé

-® &

T =
F_ Wl

ANNINIE

o ([[[[[[[]e

Hinh 1. 39. SO dO nguyén Iy ki€ém tra MBA chay cé tai

Phia th(f cap ndi kin mach (khéa K déng) dong h6 Ampe met & mach
th( cap chi dong dién bang dong dién dinh m{c va may khong bi néng, khong
kéu va dién dp th(r cdp ddm bdo theo yéu cau tinh toan thi may bi€n 4p dat
chat lugng tot.

i. Lap dat va dau n6i ra vO mdy:

- Bat chat mdy vao vO, ding buldng B¢ vit;

- X4c dinh vi tri ddng hO V, A, 4p t6 mét, dén bdo va cdc cOc dau diy vio
-ra...;

- Ding ddy dan ddu n0i theo sa d6 nguyén 1y
*Céac budc va cach thuc hién cong viéc:

1. THIET BI, DUNG CU, VAT TU':

TT | Vattw- Thiétbi- Dung | Théng sO ky thuét | Pon S6
cu vi luong
1 | Loi thép MBA B6 | B&/nhém
2 DAy & may cudn s0 cap Theo tinh toén (d,) kg
3 | Day & may culn th(r cap Theo tinh todn (d,) kg
4 | Gidy cich dién thudng m
5 | Ghen cich dién 2, 4mm Soi
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6 | Biacdch dién Day 0,5 -1 mm m
7 | GO 1am khuén, m4 6p 30 x 30 x 50, g0 ép
hoac phip mOng
8 Thi€c han, nhua thong
9 |PbnghOM ,dbnghd cdi | MOi
van ning nhém mOt
cai
10 | M4y quan day Miy quantay c6 b0 | cdi | MOi
dém sb vong nhém mOt
céi
11 | Kim, tudc nd vit, mO han... BO

2. QUI TRINH THUC HIEN:

STT

Tén cdc burdc
cong viéc

Tiéu chudn thuc hién
cong viéc

LOéi thuong gdp, cdich
khac phuc

Tinh todn céc
thong sO cla
may

O budc nay tiy thude
vao bai todn cu thé ma
ti€n hanh tinh todn

! nhU muc 2.
D3am bdo chinh x4c, hgp
ly
Chudn bi vattu | DPay du, ding chlng | Khong chudn bi day du
2 | thiét bi dung cu |loai, qui cich vat tu thi€t bi dung cu
can thiét can thiét
Lam khuon, ma | Cac kich thudc phai Céc kich thuGc khong
3 | Op, hOp bia cich | chinh x4c, hgp 1y chinh xéc, hop ly
dién
Quan diy theo | DAy quan ding kich ¢, | Cic 18p diy chOng chéo,
sO dO va sO liéu | sO vong . Céc 18p day cach dién cac 16p khong
tinh todn séng déu khong chdng | ddm bdo. Cic dau day ra
4 chéo, cich dién cac 16p | khdong chac chan, vi tri
dadm bdo. Céc dau day ra | khong hop ly.
chac chan, vi tri hop 1y
ding so do.
5 | Ghép 161 thép Ghép tUng 14 thép diing | Mach tU khong kin khit

c4ch, mach tur kin khit,

do ghép nhi€u 14 mOt 1an,
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khong 1am tray xudc ghép khong dung céch.
cich dién day quan.
Po kiém tra Céc culn day so va thir | Khong biét cach do, sU
6 khong dién cap ddm bdo thong dung dbng hO do khdng
mach, cach dién tOt v4i | ding.
nhau va v3i 16i thép.
Xo6ng dién chay |- Dién dp vao- ra ding tri | - M4y khong bi néng, kéu
thur: sO yéu cau. va di€n 4p th( cap khong
7 | *Chay khong M4y chay ém, khong bi | ddm bdo theo tinh toan.
tdi: c6 ti€ng kéu, rung ...
*Chay cé tai:
Lap dat va ddu | Céc day nOi khong duge | - Day nOi bi chOng chéo,
ndi ra v mdy chOng chéo, cic ddu day |cdc dau diay bat khong
8 dudc bat chac chan, vi | chac chan
tri cdc O dién vao ra hop
Iy.

* Bai tap thuc hanh cla hoc sinh, sinh vién:
1. Chudn bi thiét bi, dung cu, vat tu.

2. Chia nhom:

MOi nhém tU 3 — 4 SV
3. Thuc hién theo qui trinh:
* Bai thU'c hanh giao cho cd nhan hodc nhém nho:
Tinh todn quan 1ai mdy bi€n 4p chdy hOng mat thong sO culn day, tiét
dién tru thép 1a 15cm? 16i thép ch(r E ghép I, chat lugng thép tot.
Thong s6 kY thudt yéu cau: U, = 220V, U, = 12, 24, 36V.
- ThOi gian hoan thanh: 2 ca

* Qud trinh luyén tap:

- Sinh vién thuc hi€n bai tdp va ghi chép vao phi€u luyén tap (Mau 3)
- Gido vién quan sit ubn néq truc ti€p va ghi vao phi€u theo d5i (Mau 4)
Mau 3. PHIEU LUYEN TAP SO ...

- NhOm SO: weeeruenne

- Danh siach hQc sinh trong nhém:

Nhém trudng.

Lop:...........
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Nbi dung luyén tdp: Quan MBA 1 pha hai cudén diy cong suat

nho
= Ny YN 1AD: «eevereieieineenrnenenenns
- NOi dung thuc hién va dinh mUc thOi gian:.................ccc....eeveenn.
A Nhém truGng
Mau 4. NHAN XET QUA TRINH LUYEN TAP
= NDOM SO: weeererererererererereresesesesesesesesesesesens Lép: ...........
- Danh siach hQc sinh trong nhém:
L Nhém trudng.
2
B
- NOi dung luyén tdp: Quan MBA 1 pha hai cudn day cong sudt
nho.
= NGAY IUYEN 1AD: weeueeeeeeeeneneneneneneen
Luyé@n tap cUa tung SV
. h ~ h Ve N Ve V4 L4 2
IT  (Thoi gian (hoac nhom SV) Nhan xe.t,, dal.lfl gia cUa
Thuc , giao vien
n Thao tac
hién

Budc 1

TO tru0ng chuyén mén

Gido vién hubng dan

* K&t qud va sdn phdm phdi dat dugc: Mdy bi€n 4p sau khi quén:
+ Padm bao dién 4p sO cap va th(r cap ding tri sO yéu cau; ddm bdo
cong sudt clUa mdy. Mdy lam vi€c an toan khong bi néng qua cho phép, mdy

chay ém, khong c6 ti€ng kéu bat thuong.

+ Hinh thGc dep, ddy quan séng déu. Cic dau diy ra ddm bdo chac
chan va ding vi tri. Mdy 1am viéc ding dinh mUc yéu cau.
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* Sau khi k€t thdc bai hoc gido vién can danh gid k€t qud rén luyén cla hoc
vién trén cd ba mat: Kién thlc, kY ning va thdi d0 theo thang di€m mudi nhu
sau:

* Yéu cau vé danh gia k€t qua hoc tap:

Muc tiéu NOi dung Diém chudn
Ki€n thtrc |- Tinh todn chinh xdc céc thong sO cla | 3

mdy bién dp
- Quén lai dugc mdy bi€n 4p ding yéu | 4
KY ning cau kY thudt va ding qui trinh
- Pam bdo my thuat va thoi gian qui |2
dinh
Thdi d6 - Reén luyén tinh cén thén cla ngudi | 0,5
thQ; gOn gang ngin ndp
- Pam bdo an toan cho ngU0i va thi€t bi | 0,5

* Ghi nh@:

1.Tinh todn ché tao may bién ap mOt pha. Biét U, = 220V, U,, = 220;
Uy, = 110V, cong sudt phu tai yéu cau la 1kVA

2. Tinh todn quan lai mdy bi€n 4p chdy hdng mat thong sO cudn day,
ti€t di€n try thép 1a 15cm?, 16i thép ch(t E ghép I, chat lugng thép tot.

Thong s6 k§ thudt yéu cau: U, = 220V, U, = 12, 24, 36V.

3. Néu quén xong, do dién 4p th( cdp 16n hon hay cao hon so v4i tinh
todn thi do nguyén nhan gi?
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BAI 2: PONG CO KHONG DONG BO BA PHA
Ma bai: MD 13 - 02
Gigi thiéu:

POng co dién khong dOng bd c6 két cdu don gidn 1am viéc chac chan,
hi€u sudt cao gid thanh ha nén dugc s dung rii. POng cd KPB 3 pha dugc
ché tao vGi cong sudt tU vai chuc tGi hang nghin kiloO4t, v&i cac dién 4p 127,
220, 500, 600, 3000, 6000, 10000V.

Trong cdng nghi€p ding 1am ngudn déng 1uc cho mdy can thép loai vlra
va nhd, dOng luc cho cdc mdy cong cU. Trong ham mod diung lam quat gié.
Trong nong nghiép ding 1am may bom, mdy gia cong ndng san ...

Nhugc di€m 12 hé sO cos cla mdy thuOng khong cao 1am, dac tinh
di€u chinh t6c dd khong tOt Iam nén Ung dung cla mdy dién KDB c6 phan
han ché.

Phan loai:

- Theo k&t cdu cla vO: dudc chia thanh céc loai: Ki€u hd, ki€u kin,

ki€u bdo vé&, ki€u phong n0 ....
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Hinh 2-2: DOng cO ki€u phong chOng nd

- Theo két cau r6to c6: Loai roto diy quan, loai roto 10ng séc.

Hinh 2- 3: a. POng c0 réto day qudn; b.LOng sdc.

- Theo sO pha c6: loai 1 pha, loai 2 pha va loai 3 pha.
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Hinh 2-4 : a. POng c0 I pha; b.POng cO 3 pha.

Muc tiéu:
- M6 td dugc cdu tao, trinh bay dugc nguyén 1y 1am viéc clla dOng cO khong
dong bo 3 pha rdto 10ng séc;
- Trinh bay dugc cdc phuong phép di€u chinh tdc d6 cla dOng cO;
- X4c dinh dudc cic dau diy, bdo duGng va sU dung dugdc dOng cO khong
dong bo 3 pha to 10ng séc;
- Biét cich quan bd day stato ki€u dOng tam, xEp don dat yéu cau k¥ thudt,
my thuat, ding thdi gian;
- St dung dung cu, thi€t bi do ki€m diing kY thuat;
- Can than, nghiém tic, an toan.
N&i dung chinh: ‘
1. CAU TAO, NGUYEN LY LAM VIEC cUA PONG CO KHONG PONG
BO BA PHA:
Muc tiéu:
- Trinh bay dudc cau tao cla PC KPB 3 pha;
- Gidi thich dugc nguyén 1y 1am viéc ;
- Gidi thich dugc cic thdng sO kY thuat clla PC KPB 3 pha.
1.1. C&u tao cla déng co khong déng b 3 pha ré to 10ng sic
GOm phan tinh (stato) va phan quay (o to) cdch nhau khe hé khong khi

d.
1.1.1. C&u tao phan tinh (Stato): Trén Stato, c6 v0, 16i sat va ddy quan.
* VO mdy:

VO mdy c6 tic dung cO dinh 16i sat va day quan, khong dung d€ dan tur.
Thudng vO mdy lam bang gang. POi v6i mdy cé cong sudt 16n (1000kW)
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thuOng ding thép tadm han 1ai 1am thanh v&. Tuy theo cdch 1am ngudi ma hinh
dang vO ciing khac nhau .
* Loi sat:

L4 phan dan tir cla mdy. Vi tU truOng di qua 16i sat 1a tlr truGng quay
nén d€ gidm t6n hao do dong dién xody Fucd 16i sat dugc 1am bang nhiing 14
thép kY thudt dién day 0,3- 0,5mm c6 phU sOn cich di€n trén bé mat ép chat
1ai vGi nhau. Né&u 16i sat ngdn thi ép thanh mOt khoi, néu 15i sat dai thi ngui
ta ghép thanh ting th€ép ngdn 6-8cm dat cdch nhau lecm d€ thong gi6. Khi
duong kinh ngoai 16i sat nhd hon 990 mm thi diing cd tam tron. Khi dudng
kinh ngoai 16n hon tri sO trén thi dung nhiing tam ré quat ghép 1ai thanh khoi
tron (hinh 2- 5). Mat trong 16i thép c6 x& ranh d€ dat day quan.

Hinh 2- 5: Ld thép va 1oi thép Stato

* Day quan: ThuOng lam bang diy dOng ti€t di€n tron hodc ch{t nhat dugc
boc céch di€én can than va quan thanh cic boi diy dat trong ranh cé 16t cach
dién.
Ki€u diy quan c6 th€ 1a 1, 2, 3 pha.
1.1.2. C4u tao phan quay (Rdto): GOm 2 b0 phan chinh 12 16i sat va day quan.
“Loi sat :

Cau tao tU cdc 1a thép kY thudt dién, ép chat v4i nhau va ép 1én truc
may hodc gid rdto clla mdy. Phia ngoai roto ¢6 x€ ranh dat day quan.



Hinh 2- 6. Ld thép Roto va nhing ki€u ranh dac biét nhU ranh sdu, ranh
hai 10ng séc (10ng séc kép) thanh dan bang dOng hodc diic nhom

* Ddy qudn réto : GOm 2 loai rdto diy quan thong thudng va roto 10ng séc
- Roto day quan:

Roto ¢6 diy quan giOng diy quan Stato. K&t cdu diy quan rdto can chat
ché d€ chOng sy pha hdng cla luc ly tam. Day quan réto thuOng ddu hinh
sao, 3 dau con 1ai dugc ndi vGi 3 vanh trugt béng dong cO dinh trén truc va
thong qua chGi than d€ dau v8i mach ngoai . Mach ngoai 12 cdc dién trd phu
d€ cdi thi€én m3 mdy, di€u chinh tdc d0. Khi may lam vi€c binh thuGng thi
day quan roto dugc ndi ngan mach.

F

Hinh2-7. Réto ddy quén

- Réto 10ng séc:
Céu tao tU cdc thanh dan bang dOng hodc nhdom dat trong rinh cla
roto, hai ddu dugc nbi tat bang vanh ngdn mach ciing bang dé1g hodc nhdm
lam thanh mOt c4i 10ng goi 12 10ng séc ( hinh 2- 8) .
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Hinh 2-8. Réto 10ng séc

Day quan 10ng séc khdng can céch dién vai 16i sat (vi sO vong it nén dién 4p
thap). D€ cai thién tinh ning m3 may, v4i mdy cong sudt 16n c6 thé€ 1am rinh
sau, hay hai rinh 10ng séc (g0i 12 16ng séc kép - Hinh 2-6).

Trong mdy cong sudt nhO ranh ro to thudng lam chéo di mét géc so véi tam
truc nham muc dich 12 gidm séng hai bac cao cai thién dang slc dién dOng
clUa may.

1.1.3. Khe ha:

Vi roto 12 khOi tron nén khe hé déu va rat nhd, khodng (0,2 — 1 )mm.
Khe h& cang nhd thi dong tU hod cang nhd tU tré cang nhd nén hé sO cong
sudt clla may cang cao.
1.2. Nguyén ly lam viéc:
1.2.1.TU truOng cUa mdy di€n khong dOng bo:

Khi cho hé thOng dong di€n ba pha doi xUng vio diy quan ba pha stato
cla mdy dién khong dOng b0, trong mdy s€ xuat hi€én mOt tU trudng quay vdi
tOc d0 dong b0 n:

_60f

n (2-1)
Trong do:

f, - tan sO dong dién 1udi,

p - sO ddi cuc cla may.

TU truOng nay quét qua diy quan nhi€u pha tu ngan mach dat trén 15i
sat roto va cAm Ung trong ddy quan dé sdd va dong dién. TU thong do dong
dién nay sinh ra k€t hgp vdi tlr thong cla stato tao thanh tUr thong tOng qua
khe hé. Dong dién trong diy qudn roto tdc dung v&i tU thong khe hd sinh ra
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md men. Tdc dung d6 c6 quan hé mat thi€t vGi tdc dO quay n cUa roto. Trong
nh(rng pham vi t6c d0 khic nhau thi ché d0 lam vi€éc cUa mdy cling khic
nhau .

P& chi pham vi tOc d0 clla may dién khong dOng b0, ngudi ta dUa ra hé
sO truot s. Theo dinh nghia hé sO truot s béng:
n —n

s% =

100% (2-2)
nl

s - hé sO trugt

n, - tOc dO tU truGng quay

n - tOc dob roto

- Khi 16 to quay ciing chi€u tU truOng van<n, thi 0<s < 1, mdy lam
viéc & ché do PC,

- Khi 16 to quay cuing chiu tU truOng van>n; thi s <0, mdy lam viéc
3 ché d6 MF,

- Khi 16 to quay ngugc chi€u tU trudng n < 0 thi s> 1, mdy lam viéc &
ché d0 ham.
1.2.2. Nguyén ly 1am viéc:

POng co KPB 3 pha lam viéc dua trén nguyén 1y cdm Ung dién tU.

DE minh hoa trén hinh 2-9, vé tU truOng quay tOc dd nl, chiéu slc dién dOng
va dong dién cdm Ung trong thanh dan roto, chiu céc luc dién tU F.

Hinh 2-9. Ché d dbng co

Cho dong dién xoay chi€u 3 pha di vio ddy quan 3 pha dat trong 16i sat
Stato cUa dOng cO, dong di€n xoay chi€u 3 pha nay sé€ sinh ra mOt tU trudng
quay vGi tOc d6 dOng bo:



72

_60f
P

TU trudng nay quét qua ddy quan nhi€u pha bi nGi ngan mach dat trén
161 sat roto va cAm Ung trong diy qudn d6 sUc di€én dOng va dong dién cdm
Ung. Khi xdc dinh chiéu sUc dién dOng cdm Ung, ta ciin c( vao chi€u chuyén
d0ng tuong doi cUa thanh dan ddi véi ti trudng. Néu coi tUf trudng 13 dlng
yén, thi chi€u chuyén d0ng tuong doi cUa thanh dan roto ngudc v4i chi€u nl.

Ap dung qui tac ban tay phdi xdc dinh dugc chiéu sdd cdm Ung va dong
di€én cdm Ung nhu hinh v& (ddu + chi chiéu dong dién tUr ngoai vao trong; dau
. chi chiéu dong dién tU trong ra ngoai).

Dong di€én cam Ung tic dung véi tU truGng sinh ra 1uc dién tU F tac
dung 1én dy dan, c6 chi€u xdc dinh theo qui tac ban tay trai. Luc niy s& tao ra
mo6 men lam cho rdto quay véi tOc dO n theo chiéu cUa tU trudng va nhd hon
nl.

n

Do tdc d quay cUa rdto khac tdc dd quay cUa tU truGng nén goi 1a dOng
cO khdng dong bo.

DO chénh 1éch gilra tOc dO cUa tU truOng quay n; va tOc dO quay cla
roto dugc ddc trung béi hé sO trugt s;

Khi roto quay v3i tdc d6 dinh mlc s = (0,02  0,06). TOc d0 dOng cO
la:

n=n,(1-s ) vg/ ph (2-3)
1.3. Cdc théng s6 ky thudt:

DPOng co khong dong b0 c6 cic tri s6 dinh mUc ddc trung cho di€u ki€n
kY thuat cla mdy. C4c tri sO niy do nha mdy thi€t k€, ché tao quy dinh va
dudc ghi trén nhan mdy. Khi ddu diy d€ dua ddng c0 vao lam viéc ta cdn ndm
ving cdc dai lugng dinh mUc nay.

* Pgn hay P, (kW, W): d6 12 cong suat dinh mUc & dau truc (cong suat
cd). C6 nhitg may con ghi thém ch{t HP- t(c 13 tinh bang ma luc; 1HP= 736W

* Iym (A): dong di€n diy dinh mUc

* Ugm (V): dién dp diy dinh mUc

*  [Y: Céach dau day hinh tam gidc /sao

* Vg/ph: TOc d6 quay dinh mUc cla Roto (vong/phiit)

*  %: Hiéu sudt dinh mUc, tinh theo phan trim

* Hz: tan sO cUa ludi dién (Hz- Héc)
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* oS gn: HE sO cong sudt dinh mUc
Ngoai ra, trén nhin mdy con ghi trong IUQng, nim sdn xuat...
VD- Nhin dOng cO -y nghia céc 6 ch(t nhu sau

VIET NAM - HUGARI

DONG ANH - HA NQI - VIET NARM .
PONG CO KHONG DONG BD 2 PHARD TD NGAN MACH

Kicu: 3K1128a4 |~3pha [30Hz |Cap: F|IP44
3,0HP | 2,2 kW[N% 80]~, , [ 220/380 V
1435 vi/ph | Cos® 0,84 /)\ 8.66/5.0

(OVEC 600341 : 2004 N[ 200} 133 kg @

@ &) CONG TY CHE TAO MAY DIEN VIHEN @

Hinh 2-10. Nhdn cUa POng cO KPB 3 pha

1 - Kiéu: 3K12Sa4
- Ky tu 3K, hodc 4K :POng c0 khong dOng b0 3 pha 10ng séc.
- S6 112: Chi chiéu cao tU chan dOng cO d€n tAm trUc quay (mm)
- Ky hiéu bang ch{t S; M, L chi kich thuGc 1ap dat theo chi€u dai than
- S: Chiéu dai than, kich thudc 18p dat than ngan.
- M: Chiéu dai than, kich thudc 13ap dat than trung binh.
- L: Chiéu dai than, kich thudc lép dat than dai.
- Poi vGi dbng cO ¢6 chiéu cao tam truc quay dudi 90mm. Ky hiéu bang cic
ch(r cdi A,B,C (Vi du 80A;80B). Kich thudc 1ap dat dOng ca giGng nhau.
- SO cubi cling chi s6 d6i cuc dOng co:
S6 2: BOng cO c6 sO d6i cuc 2p=2 tuong Ung vGi tOc d6 3000vg/ph.
SO 4: BOng cO c6 sO d6i cuc 2p=4 tuong Ung vGi tOc dO 1500vg/ph.
S6 6: BOng cO ¢ sO d6i cuc 2p=6 tuong Ung vGi tOc dO 1000vg/ph.
S6 8: BOng cO c6 sO doi cuc 2p=8 tuong Ung v&i tbc dd 750ve/ph.
2 - 3 pha: POng co st dung 1uGi di€n xoay chi€u 3 pha
3 - 50Hz: Téan sO 1udi di€n xoay chi€éu 50Hz.
4 - Cap F: Cap chiu nhiét cUa vat liéu cach dién va cudn diy 16n nhat 1a
155°C
5- IP: Céap bdo vé dbng cO vGi bén ngoai:
- IP23 POng co ki€u hd (nudc va bui vao dugc bén trong cudn diy)
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- IP44 POng cO kiéu kin (Bdo v€ dugc giot nudc roi vao bat ky hudng

nao, bdo vé dugc vat la kich thudc F1lmm khong thAm nhap vao dOng cO).
6 - Cong sudt trén truc dOng co kW hay ma luc HP.
7 - h% : Hi€u sudt cla dOng cO tinh theo phan trim cdng sudt dau vao.
8 - Cos : Hé sO cong sudt cla dOng co dién.
9 - A/Y:220/380 Dién 4p cap cho ddng co.

- Ludi dién 3 pha di€n 4p 220V n0i tam gidc A

- Ludi dién 3 pha dién 4p 380V ndisao Y.

Hoac A/Y: 380/660V

- Ludi dién 3 pha di€n 4p 380V n0i tam gidc A

- Ludi dién 3 pha di€n 4p 660V ndi sao Y.
10 - A/Y: 19,8/11,4(A) Dong di€n day dinh mUc cla dOng co. Khi n6i tam
giac (A) dong dién 19,8A, ndi sao (Y) dong dién 11,4A.
11 - TOc db quay trén truc dOng cO vong /phiit (1435vg/ph) (R.P.M)
12 - KhGi lugng dOng co (kg).
13- NO SO xudt xuéng, nim san xudt.
* Cac budc va cach thue hién cong viéc:
1. THIET BI, DUNG CU, VAT TU':

TT | VAattu- Thiétbi- Dung cu Don vi S6 luong
1 | Mo hinh cat b6 BC KDB 3 pha BO MOi nhém mbt bd
2 | PC KPB 3 pha Chi€c | MOi nhém mOt chiéc
3 |BO dung cu nghé dién, dbng BO MOi nhém mot bd
hO do van ning, ampe kim...

2. QUI TRINH THU'C HIEN:

ST | Tén cdic budc | Tiéu chu@n thuc hién cong LOi thuong gap,

T cong viéc vi€éc cdch khac phuc
Quan sat va - So sanh v&i kién thic 1y
| nhan bi€t cic | thuy€t va gidi thich dugc
b6 phan cla cdu tao cla cic b0 phan
dbng co
Poc nhan mic | Gidi thich dugc cdc thong | Gidi thich chua diing
2 | ghi trén vO sO kY thuat cla dbng co. céc thong sO
dbng co

3 | Pau dOng co - bau DC diing yéu cdu ghi | - C4ch dau day BC
va déng dién trén nhan mac, khong phit hgp vGi
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chay th(r - Theo ddi qué trinh hoat dién 4p.
dOng cUa dong cO va do
dong khong tdi cla ba pha

* Bai tap thuc hanh cla hoc sinh, sinh vién:
1. Chudn bi thiét bi, dung cu, vat tu.
2. Chia nhom:
MOi nhém tUr 3 — 4 SV
3. Thuc hién theo qui trinh:
* Yéu cau ve danh gia két qua hoc tap:

Muc tiéu NOi dung Diém
Kién - Trinh bay dugc cdu tao va nguyén 1y 1am viéc cUa 4
thurc DC KDB 3 pha.
. - Gidi thich dugc cic thdng s6 kY thudt, dau noi
Ky nang . A 4
dung sO dO0 DC KPB 3 pha.
Thiidé |~ Ngll\uem tuc, can than, thuc hi€n tOt ve sinh cong P
j nghiep.
Téng 10

* Ghi nh@:
1. M6 td dudc cdu tao, trinh bay dugc nguyén 1y lam viéc PC KPB 3
pha.
2. Giai thich cdc thong s6 kY thuat cia BC KDB 3 pha.
2. CAC PHUONG PHAP DIEU CHINH TOC PO BONG CO KHONG
PONG BO BA PHA RO TO LONG SOC:
Muc tiéu:
- Trinh bay dugc muc dich va cdc yéu cau cla viéc thay doi tOc dd dOng c0;
- Trinh bay dugc cic phuong phap di€u chinh tOc d0 dOng cO va pham vi 4p
dung cUa tUng phuong phap.
2.1. Khdi niém vé dac tinh co' - Dac tinh co cta PC KPB 3 pha:
2.1.1.Dac tinh cO clia dOng cO dién:

POng cO dién 1a thi€t bj sinh cdng cO hoc, vi vay ddc tinh quan trong
nhat cla dOng cO di€n 1a quan hé gilta mdé men do dOng cd sinh ra v4i tOc dO
quay trén truc, ta g0i 1a dac tinh cO — d6 1a quan hé gilta hai dai lugng cO hoc.
Pac tinh co 1a tap hop cic di€m (M, w) trén hé truc toa dd truc giao.
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Pac tinh co cla PC f (M) chia ra: dac tinh cO tu nhién va dac
tinh cO nhan tao:

a. Pac tinh cO tU nhién:

D6 1a quan hé f(M) clha DC khi cdc thong s dién: di€n 4p, tan
s0...1a dinh mUc va mach dién cla PC khong ndi thém dién trd, di€n khang. ..
b. Pac tinh cO nhan tao:

D6 1a quan hé  f(M) cla PC khi cic thong sO dién khong ding dinh
mUc hodc khi mach dién PC c6 su thay d6i mach n0i, n0i thém dién trd, dién
khang...

c. DO clng cUa dac tinh cO:

DE so sanh cic ddc tinh co, thuOng dung khéi niém d6 cling. PO clng B

cla mOt duGng dac tinh cO 1a:

Am2(

Awl{

AM

Hinh 2- 11: DO cUng cUa ddc tinh cO

PO cling p cla mOt dudng ddc tinh co dugc dung d€ danh gid ddc tinh
cO do.

- Khi /B / nhod, dac tinh co 1a mém (1). /B /< 10

- Khi/ B /16n, dac tinh c0 1a clng (2). / B /= 10+100

-Khi /B / = o, ddc tinh cO 1 tuyét d6i cling va nam ngang (3).

Gi4 tri d6 clng néi 1én khd ning duy tri tdc d6 quay khi md men thay
dGi. Pac tinh c¢6 d0 clng cang 16n thi tbc dO cang it bi thay d6i khi mo men
thay d6i.

2.1.2. Pac tinh cO clla may sdn xuat:
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Phan chuy€n dOng cla mdy sdn xudt ciing c6 ddc tinh cO tudng Ung.
Céc c0O cau SX tuy rat khac nhau nhung ddc tinh cO cla ching phan 16n
dudgc bi€u dién tOng quét bGi cong thiic rit ra tU thuc t€ sau:

Mo Moy Mgy Mey) — 24

dm

Trong do:
Mc - md men cdn cla cO cdu SX & tOc dd w nio do;
Mco- md men cdn cla cO cdu SX G tOc dO w,
Mcam - MO men cdn clla ¢ cdu SX & tOc d0 = g
k - sO mii ddc trung cho phu tdi. k=(0,*1,2).
Pac tinh co bi€u thi mOi quan hé gilta tOc d0 quay va mo men quay:
f(M) hoacn f(M)

Wcdm

Mo Mecdm M
Hinh 2 -12: Dang dac tinh co ctia mOt s6 cO cdu san xudt

+ TruOng hgp k = 0, phuong trinh (2- 4 ) tr® thanh:
M¢ = Mcyn = const
Va dudng ddc tinh co 1a duOng 1, md men can khong phu thuQc tOc do.
Pé 1a dudng ddc tinh coO cla cdc cO cdu nang ha (cau truc, thang mdy), cO
cdu #n dao mdy cat got kim loai....
+ Trudng hop k = 1, phuong trinh (2- 4) tr® thanh:
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M M)
MC MCO cdd co

dm
Va duOng ddc tinh co 13 dudng 2, md men cdn ty 1€ bac nhat vdi toc
d0. D6 1a dac tinh co cla mdy phat dién mOt chi€u thuan trg.
+ Trudng hgp k = - 1, phuong trinh (2- 4) tr® thanh:
(MCdd MCO) dm

MC MCO

Va dudng ddc tinh co 1a duOng 3, md men ti 1& nghich vGi tbc d6. D6 1a
dac tinh co cla mdy quan ddy, cO cau truyén dOng chinh may cat kim loai.
+ Trudng hop k = 2, phuong trinh (2- 4) tr® thanh:
Mg Mey) i

2
dm

Va ddc tinh co 12 dudng 4, md men can ti 1& bac hai vGi tdc d6. D6 1a
dac tinh cO cla cic mdy thly khi: bom, quat...
2.1.3. Piéu kién On dinh tinh cUa hé TPD:

Khi st dung mOt BC dién d€ truyén Iuc cho mOt cO cdu sdn xudt thi
mOt trong cic yéu cau 1a duOng dac tinh co clla PC cang gan ddc tinh co cla
cO cdu san xudt cang tOt vi nhu vay PC sé d4p Ung tOt doi hdi cla cO cdu
s@n xudt khi md men can thay dGi. Pi€m lam viéc chinh 1a giao di€m cla ddc
tinh cO cla dOng cO va cla tdi (mdy sdn xudt). Tuy nhién trong di€u kién 1am
viéc thuc t€ ludn tOn tai nhi€u loan 1am cho cd mé men cla dOng cO va md
men cUa phu tdi déu c6 dao dOng nhd nhat dinh. Pi€u kién Gn dinh tinh 12
kha ning quay vé€ trang thii Gn dinh sau mOt sO dao dOng nhod khi c6 nhi€u
loan. MuOn vay thi chi€u bi€n thién cla md men tOng phadi ngudc vGi chi€u
bi€n thién cla tdc dO hay la:

MC MCO

(M  Mc 0 M Mc 0
B < Pc hay p — pBc <0
* Pac tinh cd cla DC KPB ba pha:
Ta c6 phudng trinh ddc tinh cd cUa PC KPB 3 pha:
5 i
U R, /s
R 2
2
R =X, (2-4)
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Trong do:

UIf - tri s6 hiéu dung cUa dién dp pha stato;

Xnm = X1+ X2’ dién khdng ngan mach;

X1, X2’- dién khang tan stato va di€én khang tdn roto di qui dOi vé
stato;

R1, R2’- dién trG stato va di€n trd roto di qui dGi vé stato;

s — hé sO trugt cla PC,

o, - tOc dO tU truOng quay,

o - tOc d6 dOng co

P06 thi dac tinh co clla dOng cO c¢é dang nhu hinh vé

Hinh 2-13: PO thi dac tinh c0 cia PC KPB (0 ché d0 PC & MF).
C6 thé€ xdc dinh cdc di€m cuc tri cla duOng cong niy bang cach gidi:
dM
— 0
ds
Ta dugc céc tri sO cla M va s tai cdc diém cuc trj ki hiéu 1a: My, va s,
cu thé la:
s L (2-5)
! V R12 X112m
U7
2 1 Rl \/R12 ij
Trong hai bi€u thUc trén ddu + Ung v&i trang thdi PC;
dau - Ung véi trang thii MF.

M

(2-6)

th
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Chiing ta chU yé€u xét PC KDPB & ché d0 DC v6i d6 truot trong khodng
0 <s <1, dac tinh co Ung v&i ché a0 PC nhu hinh dudi day:

w| S

w1

Sth

O Mmm My M

Hinh 2-14: PO thi dac tinh cO cla PC KDB trong ché ab PC.

Ta nhan thdy, dac tinh co 1a duOng cong phlc tap (dang yén ngUa) va
c6 hai doan AK va KB, phan giGi béi di€m tGi han K.

Poan AK dac tinh gan thang va cling, trén doan nay khi md men ting
thi tbc d0 PC gidm, do vay PC lam viéc trén doan ddc tinh nay s& On dinh.
ThuOng chi cho PC KPB lam vié€c trén doan dac tinh nay.

Con doan KB 13 doan ddc tinh c0 mém c6 d0 clng ducdng, dOng co
khong th& 1am viéc On dinh trén doan nay.

2.2. Cdc phuong phdp di€u chinh t6c dé déng co dién khong déng bo ba
pha ré to 16ng séc:

Vié€c diéu chinh tdc dd c6 mOt y nghia rat quan trong vé mat van hanh.
Trong nhi€u mdy, qué trinh gia cdng chi ti€t can phai thay d6i tbc d0 lién tuc;
ddm bdo d0 chinh x4c cUa qua trinh cong ngh€; 1am ting ning sudt sdn pham.

Diéu chinh tdc d6 phdi ddm bdo céc yéu cau sau:

Pham vi di€u chinh rOng.

- Pam bao d6 bang phang.

- Dam bdo tinh chinh xéc.

- Thiét bi don gidn ré tién dé thao tic

Tu phudng trinh ddc tinh cO cla DC KPB3 pha (2- 4), cac phudng phap
diéu chinh chU y€u c6 thé€ thuc hién:

* Trén Stato: thay d6i dién 4p dua vao diy qudn stato, thay dGi sO doi
cUc cla ddy quan stato hay thay dGi tan sO nguOn dién;

* Trén Roto: thay d0i dién tr& roto hodc ndi noi ti€p trén mach di€n
roto mOt hay nhi€u may di€n phu goi 12 ndi cap.
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Sau day sé€ trinh bay cic phuong phdp di€u chinh tOc d0 PC 16 to 16ng
sOc:
2.2.1. Biéu chinh t0c d6 bang cich thay d6i dién 4p:

Khi thay d6i dién 4p 1udi, vi du gidm dién dp xuldng x 1an (x<1) dién
4p dinh mUc (U, = x Ugy,) thi mo men s€ gidm xudng con x> 1an: M = x> My, .

N€u m6 men tai khong d6i thi tOc d0 gidm xubng, hé sO trugt ting 1én.
Hé s0 truot chinh t0i dala s = sy

2 . M . Vg
Gid thiét —2 =2, s, =0,04, thi theo biéu thUc Klox:
Mdm

Tinh dugc s,, = 0,15 nghia 12 pham vi di€u chinh t0i da 12 15%.

Khi md men tdi bang md men dinh mUc thi dién 4p thap nhat 1a U, =
0,707 Ugy. NEu md men tai nho hon tdi dinh mUc thi dién 4p con c6 th€ gidm
nh6 hon n{ra.

C6 th€ dung phudng phap d6i nGi Y- A hodc dung di€én khang ndi ti€p
vGi day quan stato d€ gidm dién 4p.

Ciing c6 thé thay d0i dién 4p bang ba cdp Tiristo ddu song song ngUgc
theo s0 d6 (hinh 2-15). Ung véi cdc goc m@  khdc nhau cUa céc tiristo, dién
4p trung binh dat vao dOng co gidm nhd khic nhau. Phuong phap di€u chinh
dién 4p xoay chi€u nay diing thich hop khi md men tai gidm theo tbc d0, vi du
tdi 1a quat gié. N6 ciing cho phép m& mdy dOng cd dé dang bang cich di€u
khi€n géc m3 16n d€ han ché dong dién md may.
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Y

(a) (b)

Hinh 2-15. SO d0 di€u chinh tbc¢ d bang cdch thay doi dién dp
va ddc tinh cO khi diéu chinh.
2.2.2. Piéu chinh tc d6 bang cich thay d6i sO ddi cuc:

N6i chung khi 1am viéc binh thu®ng dOng c0 khong dOng bd c6 hé s
trugt snhd dodsé: n  n; = 60f/p

Khi tan sO khong thay dGi, tc d0 ti 1& nghich v&i s ddi cuc; do d6 thay
dGi sO d6i cuc clia diy quan Stato nghia la ta da thay d0i dugc tOc d0 cla
dbng co.

Day qudn stato c6 th€ ndi thanh bao nhiéu sO d6i cUc khac nhau thi c6
bay nhiéu cap tdc d0, vi vay thay dGi tOc d0 chi c6 thé thay dGi tUng cap mOt
khéng bang phdng. ThuOng c6 hai cap tOc db goi 1a dOng cO hai tOc d6. Ciing
c6 loai ba bOn tdc d6. C6 nhi€u céich thay dGi s6 d6i cuc clia diy quan stato.

- PGi cich nOi diy d€ c6 sO ddi cuc khic nhau. Dung trong dOng cO
di€n hai tOc d0 theo ti 1€ 2:1;

- Pat hai day quan d0c 1ap c6 s ddi cuc khac nhau. ThuOng d€ dat tOc
do theo ti 1€ 4:3 hay 6:5;

- Pt hai day quén dbc 1ap c6 sO ddi cuc khdc nhau mbi diy quén 1ai cé
th€ d6i nbi d€ c6 sO ddi cuc khic nhau. Dung trong ddng cO dién ba bOn tbc
do.

* POng cO rdto ddy quén sO ddi cuc cla rdto bang sO doi cuc cla Stato,
do d6 né€u thay dGi p, thi ta phdi thay dGi p, nghia la phdi thay dGi ca cich dau
day ro to nhu vay khong ti€n 10i. Do d6 phuGng phdp nay it dugc dung.

* Xét dOng c0 khong dOng bd roto 10ng séc:

DAy qudn roto trong dOng co khong dOng b roto 10ng séc c6 thé thich
Ung v&i bat cr s6 ddi cuc nao clla diy quan stato do d6 thich hgp cho dOng co
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dién thay d6i sO d6i cuc d€ di€u chinh tOc d0. SO d0 thay d6i sO ddi cuc (hinh
2-16).

So s4nh hinh 1-16.a va 2-16.b ta thdy bang cich ddu thudn hay déu
nghich ma dugc budc cuc khic nhau, nghia la s6 d6i cuc khic nhau theo ty 1&
2 : 1. Hai diy quan c6 th€ dau noi ti€p hay song song theo yéu cau cla dién
4p va dong dién nhu (hinh 1-16b ,¢).

Hinh 2-16. SO d6 nguyén Iy thay di s6 doi cUc

Tuy theo cdch ddu Y hay  va cdch ddu diy quan pha song song hay nOi
ti€p ma c6 ddng cO hai tOc dd thanh loai c6é mdé men khdng ddi va cong sudt
khong d6i hinh 2-17.
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A B C A B C

o I T
ek |

%
T ¢§¢ I

A (P,=2P) A

Hinh 2-17. SO d0 dau day quén khi d0i tOc dd theo ty 1é 2:1
va mé men khong doi(Y/YY)
GOi cong suat ddng cO dién hai cap tOc d0, Ung v&i doi cuc it 1a P, va s cuc
gé'p d6i 1a P,, theo hinh 2-13 v@&i cich dau Y/ YY, ta cé:

P, 3U[Icos , (W-kW)

P, J3U22L,cos , (W-kW)

Gia thiét khi tOc d0, hi€u sudt vacos khong doi, ta cé:

L (2-7)

P,
NhU vay, khi thay dGi cach dau tUr' Y = YY, cong sudt di ting 2 1an va n ting
2 1an. V&i quan hé: Nhu vay, khi thay dGi cach dau tr'Y = YY, cong sudt da
ting hai 1an va tdc d0 ting hai 1an. V&i quan hé:

pP=

Ta co:




85

TU d6 ta dugc: M, = M,, nghia 1a dOng c0 dugc ché tao theo loai mé men
khong d0i.
* TruOng hgp ddu / YY (hinh 2-18):

A B C A B

1 |
VvV

51
Sl Y §¢ b

A(P,=2P;) AA (Py)

Hinh 2-18. SO d6 dau day quén khi dOi tOc dd theo ty 1é 2:1
va cong sudt khong dOi( /YY)
Ta c6 cong suat clla DC la:

P, =~/3U 31, cosqn (W - kW)
P =+/3U, 21, cos@n (W - kW)
P, 2

5 —+4 — 115 1 -

Ta cé P, NE (2-9)
DOng cO di€n hai cap d0 theo ki€u nay c6 cdng sudt khong thay doi.

* Pac tinh cO M =f (n ) cla dOng cO di€n hai cap tOc d0 ddu theo Y/ YY va

ddu /YY dudc bi€u dién & (hinh 2- 19 a.b) .
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a n b n
Hinh 2- 19. Pdc tinh c0 khi thay d0i s6 doi cuc
a. Bang d6i n6i Y/YY; b. Bang d0i nGi /YY
2.2.3. Diéu chinh t0c d6 bang cich thay d6i tan sO:
Ta biét tOc d0 cUa dOng cO di€n khong dOng bd dugc tinh theo cong thifc:
60f,
p

n=n;(1-s)= (1-s)

Khi hé sO trugt thay doi it thi n ti 1& thudn vdi f,. Phuong phdp thay doi
tan s6 diéu chinh tdc¢ dO 1a mOt phuong phdp di€u chinh bang phang, ddng co
c6 th€ quay vGi bat c( tOc d0 nao. Mubn vay phdi st dung moOt thiét bi dac
biét d6 12 may bi€n tan.

Khi thay d0i tan s6 d€ di€u chinh tOc d0 ta phdi dOng thoi di€u chinh
cd dién 4p dua vao dOng co dién d€ ddm bdo di€u ki€n ning luc qué tai
khong d0i.

Thay d0i tan sO d€ di€u chinh tOc d0, ddc tinh co nhu (hinh 2-20).

f>fdm

dm dm

f<fdm

Hinh 2-20. Pdc tinh cO khi di€u chinh tan s6
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* Cac budc va cach thuc hién cong viéc:
1. THIET BI, DUNG CU, VAT TU:

TT Vat tu - Thiét bi - Dung cu Don vi S6 luong
1 |DPCKDB 3 pha Y-YY hodc A-YY Chi€c | MOi nhém mot
chi€c
2 | Mdy bién 4p tU ngau 3 pha Chi€c | MOi nhém mot
chiéc
3 | B0 dung cu nghé dién, dong ho BO MOi nhém mdt b
do van ning, dong hd do tdc do,
ampe kim...
2. QUI TRINH THU'C HIEN:
ST Tén cdc budc cong Tiéu chudn thuc hién Lof thuiong
T viéc cong viéc 4P, cdch
i j khac phuc
Poc nhdn mdc ghitrén |- Xdc dinh ding cdc - Chua hi€u 16
vO dOng co. Ki€ém tra | thong sO cla dOng cO; céc thong sO,
1 |dbngco - Xdc dinh ding tén cdc |- Xéc dinh
dau day & hOp cuc bC khong ding cac
dau day PC
Khdo sit ddu dOng |- Po tOc d6 BC trong hai |- Pau day
cO thay dGi tO6c d0 | truOng hop khong diing,
2 | bang cich d6i nbi Y- mat pha

YY hoac A-YY;
va déng dién chay th(

Khdo sit ddu dOng
cd thay d6i tOc d0
2 | bang cich ding mdy
bi€n 4p tU ngdu va
dong dién chay th(r

- Po t6c d6 DC trong hai
truOng hgp Ung vGi hai
hai gia tri dién 4p (nhd
hon Udm.

* Bai tap thuec hanh cla hoc sinh, sinh vién:
1. Chudn bi thiét bi, dung cu, vat tu.

2. Chia nhom:
MOi nhém tUr 3 — 4 SV
3. Thuc hién theo qui trinh:

* Yéu cau vé danh gia két qua hoc tap:
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Muc tiéu NOi dung Diém
Kién Trinh bay duQc cdc phuOng phépA\ dié‘uvchinh? t(A)'c\ dé
thite bC KB 3 pha va pham vi di€u chinh cua tung 4
phuOng phap.
- Pau nbi thanh thao PC chay 2 cdp t6c d0 bang
.~ L cdch d6i nOi Y-YY hodc A-YY;
Ky nang R o o A g 4
- DPau nOi1 thanh thao PC chay 2 cap tOc dO bang
thay dGi dién 4p
Thiidé |- Ng?iém tdc, can than, thuc hién tOt vé sinh cong P
] nghi€p.
Téng 10
* Ghi nho:

1. Céc céc yéu cau khi ddnh gid mOt hé thOng di€u chinh tOc d0.
2. Cic phuong phdp di€u chinh tdc d0 PC KPB 3 pha va pham vi diéu
chinh cUa tUng phuGng phap.
3. PHUONG PHAP XAC DINH CAC PAU DAY, BAO DUONG VA sU
DUNG DONG CO KHONG BONG BO BA PHA:
Muc tiéu:
- X4c dinh ding cdc ddu diy DC KPB 3pha bang céch ding ngudn xoay chi€u
va mOt chiéu;
- Lap dat, dau day va van hanh va bdo dufng dOng co diing qui trinh;
3.1. Phurong phdp xdc dinh cdc dau diy déng co khong déng bd 3 pha:

Trong nhi€u trudng hop do mat ddu cic dau day cla dOng co, trudc khi
dau day cho dOng c0 1am vi€c chiing ta phdi ti€n hanh x4c dinh cho ding céc
dau day céc pha.

Dau tién ta phai x4c dinh cdc ddu diy cUa tlUng pha riéng 1& bang dOng
hO van ning, Mé gom k€ hodc béng den day téc. Sau d6 xdc dinh dau dau va
dau cubi cla tUng pha bang phudng phap cdm Ung dién tlr. C6 hai phuong
phédp x4c dinh d6 12 ding ngudn mOt chi€u hodc diing ngubn xoay chiéu.

3.1.1. Phuong phdp diing ngu0n 1 chi€u:

Pau hai dau day cla 1 pha vio nguOn mOt chi€u (khodng 2 4V) qua
mOt cdu dao. Trong thoi gian déng hodc ngdt cdu dao & cdc cuOn day hai pha
khdc s& xudt hién sUc di€n ddng cdm Ung c6 chi€u tiy thuQc cuc tinh cla pha
dau vao ngudn mot chi€u. Néu ta qui UGc dau ndi vao cuc duong clia ngudn
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mOt chi€u 12 ddu dau, ddu nbi véi cuc 4m 1a ddu cudi thi khi ngdt cdu dao &
pha kia c6 dau dau ndi vao cuc duong , dau cubi ndi vio cUc 4m cUa mili von
k€ mOt chiéu, xdc dinh bdi d0 dich chuyén cla kim dong ho dé.

il

Hinh 2-17. Phuong phdp xdc dinh ddu dau, ddu culi dimg ngun mot chiéu

3.1.2. Phuong phdp diing ngudn xoay chiéu:
NGi n0i ti€p pha th nhat v6i pha th( hai, hai ddu day con 1ai dat vao ngubdn
xoay chi€u di€n 4p thap (20%Udm). NOi pha con 1ai v&i dong hO van ning d€
3 thang do di€n 4p (hodc béng den 12V). Hinh 2-18

r:y E

20%Udm) [ ~

Hinh 2-18. Phuong phdp xdc dinh ddu dau, ddu culi ding ngudn xoay chiéu

Quan sit n€u kim dong hO van ning c6 chi mOt lugng dién 4p, hodc
béng dén sdng, trudng hgp nay cdc cudn diy di dugc dau ndi ti€p khic cuc
tinh tlc 12 mOt dau dau va mOt dau cubi A- XB - Y.

Néu kim dong hO van niing khong 1én hodc chi nhich 1én ra khi vi tri O
mOt it, hodc béng dén khong sang, trudng hop nay cdc cubn diy da dugc dau
n0i ti€p cung cuUc tinh tUc 1a cling 13 dau ddu hodc cung l1a dau cubi A _ XY _
B.
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Chd y: Khi dat di€n 4p vao cdc ddu diy quan phai ti€n hanh nhanh
chéng, chi dU thdi gian d€ quan sat kim dOng hO ma thdi néu d€ 1au sé€ dnh
hudng dén day quan déng co.

3.2. Bao dudng déng co khong déng bd 3 pha:

MuOn dOng c0 di€n c6 tudi tho cao, ngoai vi€c dOng cO dugc ché tao
vGi chat lugng cao con yéu cau ngudi van hanh phai ludn ludn ki€m tra va ton
trong ch€ d0 bdo qudn va bdo dudng dOng co. Ciing nhU’ mdy méc thi€t bi
khdc, n€u dOng cO dugc s dung va bdo quan ding phudng phép thi thdi gian
st dung sé€ kéo dai, ddm bdo cho qu4 trinh sdn xuat dugc lién tuc.

3.2.1. Bdo dudng thuGng xuyén:

Ngu0i thg ding mdy phdi c¢6 nhiém vu thudng xuyén theo ddi ti€éng
mdy chay, ki€m tra nhiét d6 cla dOng c0, ki€m tra cong sudt tiéu thu cla né
bang ampe ké&. Kiém tra cic di€ém ti€p xic cla cau dao, cau chi ... lau chii
sach sé bén ngoai ddng cO.

3.2.2. Bdo dubng dinh ky:

Trong qud trinh van hanh mdy, tuy theo mUc d0, cong suat l1am viéc ma
ngU0i ta n dinh chu ky bdo duBng v&i ndi dung day du, cé chat luong cao.
Quy trinh bdo duGng:

TT Cdc buoc thuc hién Thiét bi- Vat
tur
1 Théo dOng co - CIé trong
- Thdo ndp bdo v€ , canh quat thong gi6 - Bua
- Thdo ndp sau dOng cO (chd y ddnh dau) , nap m& | - Puc
néu cé. - TuOc n0o vit

- Rut roto ra khoi stato. Thao tic ndy chd y nang
déu 2 dau truc DC rit tU tU tranh d€ roto cO sat
vio dau cuOn day gay xudc men diy quan .

- Théo nap trudc khdi 16 to

2 Vé sinh dOng cO

- Lan 1: Dung khiin kho lau sach bui , dau - Gié sach
- Lan 2: Dung khin tdm xing am lau nap, 1o to k€ | - Xiing

cd cdc bin day. Céc chi tiét may phdi dugc rlra
sach bang xing hodc ddu hda va lau khd, sy khod
sau khi r(ta. BO phan diy quan nén dung hoi khi
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nén d€ thoi bui ban, trudng hgp bi dinh dadu m&
nhi€u phdi r(ra thi dung xing khong pha chi hodc
dau nhe d€ rlra sau sdy kho ngay.

Ki€m tra phan cO
* RUra sach vong bi bang xing: Lau kho
* Ki€m tra: diing tay xoay nhe, 1ac ngang vong bi

- Khi xoay thdy ti€ng kéu lao rao to, 1ac thay
r0 nhi€u can thay vong bi khac. Néu phdi thay bi
thG dung vam thdo ra khoi truc va chOn vong bi
m&i ding chlng loai va 1ap vao truc. Viéc tra m&
vao G bi phai chid y di€u kién lam viéc va tdc do
quay cUa mdy d€ chon loai m& phi hop, ¢ cic
loai sau khi s dung can biét:

+ M3 t6c db cao: ¢c6 mau nau sAdm hodc den,
m& gOc Natri, b& mat m& nham, chiu dugc nhiét
d0 cao nhung sg nudc, dé bi phan héa. Dung thich
hop cho cdc 6 bi van hanh véi tdc dd cao, mang
tdi 16n, khong bi ngdm nudc (ding cho dOng co
c6 tOc dO tUr 1500 vong/phiit trd 1én).

+ MG tOc d0 thap: 1a loai mG gbc Canxi, mau
vang khong so nudc, dung cho cdc 6 bi chiu tai
nhe, tOc d0 thap (dung cho mdy c6 tbc dd tUr 1500
vong/phiit tr& xudng).

+ M®& h6n hop: Con goi 13 m& gbc hén hop
Natri va Canxi, do hai loai m& néu trén pha ché
vGi nhau hgp thanh, né ¢6 mau vang hodc nau sam
tuy theo ty 1€ pha trOn, loai m& nay dung thich
hdp cho mdy van hanh cao tdc, chiu tdi 16n, c6 thé
chOng tham nudc & mUc d nhat dinh.

- Néu chua bi rd nhiéu cho m& chiu nhiét (2/3 6
bi)
Chi ¥ : kiém tra ngay tai 6 d& trén ndp hodc truc
PC, chi khi phdi thay th€ mdi thio vong bi .

Trong mOt s6 trudng hop do da thdo 1ap nhi€u
1an nén c6 th€ mon 6 d& vong bi, ta can xU ly
bang cdch duc “ nhdm “ & dd, hodc ling mat

- Vam
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ngoai vong bi bang thiéc.

- VGi mdy chay bac, khi ki€m tra bac can chi y:
Bac va truc quay tron, hau nhu khong c6 do ro,
bé mat ti€p xiic bac va truc nhan va c¢6 dau boi
tron, khi thay bac md&i phai ra bac bang bOt ra va
dau, khi ép bac va goi d& chid y khong d€ bi 1éch
giy bién dang

Ki€m tra phan dién

- Cach dién, day bubc cé bi dut, nUt v&, bong
khong. - Mégom ké
4 - SOn cach dién c6 bi bién mau.

- Muii khét do céch dién gia do bi néng nhi€u.

- Ki€ém tra cich dién < 0.5M  can sOn tam lai
theo qui trinh SOn — Tam — Say

5 Lap dOng co

- Theo budc ngugc 1ai (cac chi ti€t thdo sau phai

dudgc lap trudc)

Ki€m tra- chay th( - Am pe kim

- Ki€ém tra c0 (dung tay quay) - POng hd do
6 - Kiém tra tbc d0 tOc d0

- Ki€m tra cich dién -Megdm ké

- Ki€m tra dong khong tai

3.3. Strdung déng co khong déng bd 3 pha
3.3.1. Lap dat:

- Lua chon dbng co:

* POi v&i phu tai khong c6 yéu cau di€u chinh tdc d6, mdmen khdi
dOng khong 16n, cong sudt dudi 100kW thi nén chon 10ai dOng co khong
dong bd 3 pha roto 10ng séc. POng cO dé van hanh va gidm cic thiét bi
di€én keém theo so v&i céc loai ddng cO khic.

* Khi chon ddng cO phdi chon sao cho st dung dugc gan hét cong sudt
(Thong thudng chon cong sudt ddng cd bang 1,3 1an so vGi cong sudt tai
dat 1én truc dOng cO)

* TOc d0 cUa dOng cO phdi chon sao cho phit hgp véi tdc dd mdy cong
tac.
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* Pién 4p cUa dOng cO nén chon dién 4p phi hop vGi dién 4p 1udi

dién.

* Chon cdc thi€t bi bdo v& kém theo nhu tU dién déng cat phit hgp cong

sudt dOng c0o, cdp bdo vé n0, 1am vi€c c6 dd tin cdy cao.

* M6i trudong 1am vi€c am, c¢6 nhi€u bui nén chon ddng co ki€u kin cap

bao vé "IP55,,
- Lap dat dbng co dién:

* Khi 1ap puly vao dau truc, phai ké 16t da.

* POng co dugc 1ap dat véi mady cong tic trén mOt nén hodc bé may,
khong bi lun, xé dich. Noi dat dOng co phadi that khd rdo, it bui. B&é ddng co
phdi clng vimng, dOng co phdi dugc cO dinh tOt d€ gidm dao dOng khi lam
viéc.

* Hé thOng sau khi 1ap dat bdo ddm dOng tam, khi quay tay khong bi
ket, vudng mac.

* NOi ti€p dia vO dOng co v&i hé thdng ti€p dia hodc 1am cuc nbi dat
nhan tao.

* DAy dan cdp n6i hOp cuc, chon tiét dién diy theo cong sudt dOng co
tham khdo bang dudi day:

TT | Congsudtddng co (kW) Tiét dién day S(mm?)
1 [TU0,37 dén 1,5 1,5

2 [TUu22déns,s a

3 [TU7,5dén 15 6

4 [TU 18,5 dén 22 10

5 [TU 30 dén 40 16

* POng cO can phai 1&p dat vao vi tri dé ki€ém tra, dé bdo quan. Piéu
nay rat quan trong d6i v&i cic loai mdy di€n cé vanh trugt, vi trong qud trinh
van hanh ta phdi thuOng xuyén xem xét va ki€m tra vanh trugt.

* Khi truy€n dOng bang dai truyén, phdi c6 bi€n phép che chan tranh
nguy hi€m cho nguoi va thi€t bi xung quanh. DAy dai phdi c6 d6 ching can
thi€t néu qud cing c6 th€ giy cong trUc va sinh phu tai phu. Puli cla dOng cO
va cla mdy can dan dOng phadi nam trong mat phang cla day dai néu trdi 1ai
day mau hOng, sinh phu tai phu...

Khi n0i truc bang khép nbi, phdi dinh tim, dOng tam gilra céc truc...
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3.3.2. Dau day:

Khi ddu day vao dOng cO dién can ndm ving cdc sO liéu ghi trén nhin
mdy, d6 12 cic tham sO va cic yéu cau kY thudt cla dOng cO do nha thi€t k&
ché tao qui dinh ma khi 1am viéc ddng cO can thod man.

Céc ky hiéu dau va cudi cla cudn day stato: POng co KPB 3 pha
thudng dua ra 6 dau ddy. MOi pha c¢6 hai dau diy mOt ddu ddu va mOt dau
cudi, qui Udc nhu sau:

bau dau bau cubi
A,B,Chay 1,2,3 X,Y,Zhay4,5,6
Ul, V1, W1 U2, V2, W2
Cl1,C2,C3 C4, C5, C6

Céch b0 tri cdc dau day trén hOp cuc va cach dau day: :

Hinh 2- 19: a.Cdch b0 tri cdc ddu day trén hOp cuc ;b. Cdach ddu hinh Y

c. Cdch d8u hinh A
Tuy theo sO li€u trén nhin dOng cO ma 4p dung cich dau thich hop.
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Trudng hop c6 9 dau ra thi di€u nay c6 nghia 14 cudn diy mobi pha gbm c6 hai
phan. Pau dau va dau cubi cla phan th( nhat ghi chi s6 1, ddu dau va dau
cudi cla phan th(r hai ghi chi s6 2. Ta cé:

Pha A Al, X1; A2, X2
Pha B Bl1, Y1; B2, Y2
Pha C Cl,721;C2,72

* Cdc dau cubi X2, Y2, 72 dugc n0i v&i nhau ngay 3 bén trong, con 1ai1 9 dau
rala: Al, X1, A2;B1,Yl1,B2;Cl, Z1, C2

z " 4 g 4 -4 4

OAl QB OC1 mAl ﬁ B1 ﬂm
A2 Dsz cz Ola2 |OB2 |O|c2
X1 Y1 71 (o] [O] O]

X1 Y1 2

a. b.

Hinh 2- 20. a. Cdch d&u hinh Y nGi ti€p; b. Cdch ddu hinh Y// (YY)

[ § "4 ALZ2 BLX2 CLY2
© [O] O]

O A2 B2 2
Qo x1 Y1 z1

A1,72 §BLX2 O C1,Y2
A2 Ols2 @CZ
O
Y1 z

a.

oo O—f—=

2

b.

Hinh 3- 83: a. Cdch d&u hinh A n0i ti€p; b. Cdch ddu hinh Y/ (YY).



3.3.3. Van hanh:

96

Mu6n kéo dai tuli tho cla dOng cO, ngoai vi€c 1ap dat ding kY thudt,

chiing ta con phdi van hanh tOt ding qui trinh. MuOn 1am dudgc di€u dé ngudi
van hanh phai ndm viing mOt sO kién thc vé cd sé kY thudt dién, nguyén ly
lam viéc cUa mdy, van dung cdc phuong phap mO mdy, ndm viing cdc théng

sO v& nhiét d0 phat néng cho phép...
Céc budc trong qué trinh van hanh ddng co:

TT

Thao tac

Yéu cau

Kiém tra trudc khi van
hanh:

- Ki€ém tra ngubn dién 3
pha tU tU di€n dén dOng
co

- Ki€m tra thi€t bi déng
cat, bdo vé dOng co

- Ki€ém tra hé thOng cO
(khép nbi, puly) buldng,
bé may)

- POng co 13p dat ddm
bdo dOng tam vGi thi€t bj
kéo tai

- C6 dU 3 pha nguOn vao PC

- Lam viéc ddm bdo dO tin cay.

- Pugc bat chac chan.

- Réto quay dé dang khong bj ket.

Po6i vdi ddng cO sau mOt
thOi gian nghi khong lam
viéc, khi dua vao sU
dung phdi kiém tra lai
dién trd ciach di€én cla
cudn day v@i vo, gilra cdc
cuOn day vGi nhau. Bang
megdm k€ 500V d0i vGi
dbng cO ha dp, megdm
k€ 1000V, 2500V do6i véi
dOng ca cao ap.

Tri sO0 do dugc khong nhd hon 0,5
Megobm (MW). Néu tri sO nhd hon
0,5MW thi dOng cO can phdi sdy kho va
ki€m tra 1ai sau khi say.

Dung tay quay nhe roto
- Ki€m tra Céc bulong Oc

- DC quay trOn vai vong sau khi budng
tay kh@i roto;
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vit da xiét chat chua,
- Quan sat hé thOng ti€p
dat

- PC dugc chac chan

- Hé thOng ti€p dat ddm bdo ti€p xic
tOt. Po dién trd noi gilra vO mdy v4i hé
thOng ti€p dat Rtd< 0,5Q

Péng dién cho PC chay
khong tai:

- Po dong dién khong tai
trong cdc pha bang ampe
kim,

- Quan sét chiéu quay cUa
dbng co

- Dong trong céc pha can bang ddng tri sO

- Chi€u quay cUa PC diing yéu cau

Cho dOng cO chay c6 tai:

Sau khi chay khong tai tOt

m0&i cho dOng cO chay ¢6

tai

- Po dong dién tai bang

ampe kim

- Kiém tra nhiét d6 phat

néng cla DC bang tay,

- Do dién 4p Iudi dién
cap cho dbng cO khi
kéo tai

- Kiém tra nhiét d6 phat
néng cla PC

- Khi dOng cO lam viéc tri sO dong dién
khong duQc vugt qua dong di€én dinh
mUc ghi trén nhan, can bang 3 pha

- Cho phép sai sO +5% so v&i di€n 4p ghi
trén nhan. Khi dién dp 1udi thap hon
pham vi cho phép, yéu cau phdi gidm tai
d€ dong dién khong vugt dong dinh muc.
- Tay c6 th€ d€ trén vO PC khodng 10
gidy, n€u néng qud phdi bod tay ra ngay la
khoéng dat yéu cau, can ki€m tra sUa
ch{ta mGi van hanh tiép.

- DOng cO chay bi phét néng nhanh, qua
nhiét dd cho phép cén phai ki€m tra lai
tdi c6 16n khong, di€n 4p cap cho dOng
cO qud thap hay qud cao hodc bi mat 1
pha nao d6 cap cho dOng cO.
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Ki€m tra trong qué trinh | - Dong dién On dinh I = Idm, Udm

van hanh. - Pac biét chi y dén thong sO nhiét dO

clla dOng co, cla mdi truOng xung quanh

va di€u ki€n 1am mat dOng cO.

- POng cO chay bi rung, cé ti€ng kéu

phai kiém tra lai d0 dong tim 1ap dat

gilta dOng cO va mdy cong tdc

- Theo doi nhiét dd cla 6 bi khong 16n
hon 90°C.

vao sO van hanh

Ghi chép céc dién bién |- Ghird tinh trang cUa mdy
trong qud trinh van hanh | - Nhiing di€u can chi ¥ & ca sau

* Céac budc va cach thuc hién cong viéc:

1. THIET Bl, DUNG CU, VAT TU':

T Vat tu'— Thiét bi- Dung cu Thong s6 |Pon | SO luong
T ky thuat | vi
1 | PC KPB 3 pha mat dau cuc tinh Y/A cai 03
-380/220V
0,6 kW
2 |Pbnghd6 M , dong hd van ning cai Céai/nhom
3 | Kim dién, kim tu0t diy, tuGc n0 B6 BO/nhém
vit, kim kep dau cOt...
4 | NguOn xoay chi€u 12V BO/nhém
Nguln 1 chiéu 2-4V
5 | Cau dau day 5A —4 mat |cdi 03
2. QUI TRINH THU'C HIEN:
ST Tén cdc budc cong Tiéu chudn thuc hién Lof thu:ong
T viéc cong viée 4P, cdch
j i khac phuc
Poc nhdn mdc ghitrén |- Xdc dinh ding céc - Chua hiéu 15
1 |vddbdngco.Ki€mtra |thong sO cla dOng co; cdc thong s0,
dbng co
1 | Xdc dinh cdc ddu ddy |- X4c dinh ding hai ddu |- Xdc dinh
dOng cO bang nguOn | diy cUa tUng pha; khong diing,
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AC vaDC - Xéc dinh ding cUc tinh
cac pha
Pau nbi va van hanh | - P4u ddy dOng cO ding; |- Van hanh PC
2 | dbng co - Van hanh DC ding qui | khong ding qui
trinh trinh,

* Bai tap thuc hanh cla hoc sinh, sinh vién:
1. Chudn bi thiét bi, dung cu, vat tu.
2. Chia nhom:

MOi nhém tUr 3 — 4 SV
3. Thuc hién theo qui trinh:
* Qud trinh luyén tap:

- Sinh vién thuc hi€n bai tdp va ghi chép vao phi€u luyén tdp (Mau 3)

- Gido vién quan sit udn néq truc ti€p va ghi vao phi€u theo d&i (Mau 4)

Mau 3. PHIEU LUYEN TAP SO ...
= NNOM SO ceeerererererersererereassssssseresessssssnasenes Lép: ...........

- Danh sach hQc sinh trong nhém:

Lo Nhém trudng.
2 e e,
B
- NOi dung luyén t4p: Xéc dinh cac dau diy, dau ndi va van hanh PC
KDB 3 pha.
- Ngay luyén tap: ............c.c.cceoevve
- NOi dung thuc hién va dinh mUc thdi gian:...............cccceeeeeeeeennn...
Nhém trudng

Mau 4. NHAN XET QUA TRINH LUYEN TAP
= NhOM SO: ..o, Lép: ...........

- Danh sich hQc sinh trong nhém:

L Nhém trudng.
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B
- NOGi dung luyén tdp: Xac dinh cac dau diy, dau ndi va van hanh PC
KDB 3 pha.

- Ngay luyén tap: ...........c.c.oooiv,
Luyén tap cUa tung SV

IT  (Thoi gian (hoac nhém SV) Nhan xé.t,’ dél.l}l gia cla
Thuc , giao vien

en Thao tac

hién

Budc 1

TO trudng chuyén mon

* K&t qud va sdn phadm phai dat dugc:
+ Xé4c dinh chinh x4c cdc cuc tinh cUa dOng cO;

Gido vién hudng dan

+ Dau ndi dOng co ding cich ddm bAo yéu cau kY thudt;
+ Van hanh ddng cO ding qui trinh.

* Sau khi két thiic bai hQc gido vién can danh gid k€t qud rén luyén cla hoc
vién trén cd ba mat: Kién thUc, kY ning va thdi d0 theo thang di€m mudi nhu

sau:

* Yéu cau vé danh gia két qua hoc tap:

Muc tiéu NOi dung Diém chu@n
Kién thirc - Gidi thich dugc cé4c thong s6 kY thudt | 1,5
ghi trén nhan dOng cO.
- Lua chon dugc dbng co phi hop vdi | 1,5
yéu cau cla tai
- Thuc hién x4c dinh dugc cuc tinh cla | 2
KY ndiing dOng co bang ngudn xoay chi€u, moOt
chi€u
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- b&u n6i dOng cO vao 1udi dién ding | 2
yéu cau kY thuat
- Van hanh dugc dOng c0 ding qui trinh | 2
Thdi d6 - Reén luyén tinh c8n than cla ngudi | 0,5
thQ; gon gang ngin nap.
- Pam bao an toan cho ngU0i va thi€t bi | 0,5

* Ghi nhO:

1. Céc phuong phdp xdc dinh cuc tinh clla DPC KPB 3 pha?

2. Qui trinh bdo dudng DC KPB 3 pha?

3. Qui trinh ddu nOi va van hanh DC KPB 3 pha?

4. DOng cO KDB trén nhin ghi:P = 4,5kW; Y/ A - 380/220V; cos = 0,76;

= 0,9; 1450vg/ph. Gidi thich cdc thong sO va cho bi€t cich ddu diy dOng co
khi st dung & 1udi dién c6 Ud = 220V. ‘
4. NHUNG HU HONG THUONG GAP CUA PONG CO KHONG PONG
BO BA PHA - NGUYEN NHAN, BIEN PHAP KHAC PHUC:
Muc tiéu:
- Phan tich dugc nguyén nhan, cich xU Iy khac phuc mOt s hién tugng hu
hOng thudng gap;
- SUra chita dugc mo6t s6 hu hdng thulng gdp ding cich, ddm bdo an toan cho
ngUdi va thiét bi.
4.1. Théng ké mét s6 hur hong thudng gap, nguyén nhéan, bién phdp khac
phuc:

Trong qué trinh van hanh, d0ng co dién c6 th€ c6 rat nhi€u su cO c6 thé
xdy ra. Van dé dat ra 1a ching ta phai cin c( vao nhiing hién tugng xdy ra dé
tUr d6 phan tich dugc nhitng nguyén nhan gy ra su' c® va dé ra cach x( Iy khac
phuc. Dudi day xin gidi thi€u mOt s6 hién tugng hu hdng thuOng gdp.

T | Hw | Hiéntuong | Nguyén nhdn Cdch xtr Iy khac phuc
T | hOng

1 |DPOng |-DBbng cO |- but 1 trong 3 | - Ding Ampe kim ki€m tra
co khong quay va|pha vao dOng | cic pha ngudn vio;
khong | khong thdy | cO; - Kiém tra c4c dau n0i, ti€p

khGi |bi€u hién c6 |- PUt 1 trong 3 | xiic, cau chi, cdu dao, dp to
dOng |mo6 men khdi|cudn diy stato | mat, khdi dOng tU, cic dau

~

dugc | dOng dOng cO khi| cOt... xem c6 chO nao bi nGi
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khi ddu Y hodc 2 |10ng, khong ti€p xic, dUt
khong pha khi ddu A; | mach.
tai - Thio PC khoi 1udi va
diung mé gém k€ kiém tra 3
hOp cuc. Né&u tri sO 16n 12 bi
dut mach cubn day stato,
- Khi déng mach cé ti€ng
kéu dién tU nhung DC
khong chay. Lay tay quay
nhe 16 to theo chi€u nao thi
PC quay theo chiéu dé Ila
PC bi dUt 1 pha khi d&u Y,
hai pha con 1ai 1a tU truOng
dap mach nén quay theo
chi€u 1uc tic dOng ban dau.
bC - Péng dién vao | - Pa s 1a do | - Néu dung Ampe kim ki€m
quay |DPC, DC khong | nguyén nhén | tra ma dong di€én 3 pha Ia
khi kh&i dOng dugc | co khi: Bi chet | nhu nhau thi nguyén nhan la
khong |khi c6 tai; him & b0 |do cokhi.
tdi - POng coO chay | phdn  truyén | - Ki€m tra phu tai bén ngoai
nhung |dugc khi khong | dOng cO khi, | nhU diy curoa c6 bi cing qua
khi c6 [tdi nhung khi | phu tdi cO khi | khong, banh ring hOp sO cé
tdi thi [cho vao tdi thi|qud16n, PCbi|bi chén ket khong, néu
dling |tOc d0 gidm 1o |sat cOt do |khdong c6 hu hdng gi thi
lai rét hodc dUng | hOng vong bi, | ki€m tra bén trong nhu vong
han. cong truc... bi, khe h& gilta stato va rd
- Vé dién: Do | to...

dién 4p 1ludi
bi gidm thap,
ddu day cho
Dc nham tU A
sang Y, dut 1
trong 2 pha khi
dau A, chap
mach mot sO
vong day trong

- Ki€ém tra phan dién: Kiém
tra xem di€n dp 1udi c6 du
khong




103

mOt boOi day
pha stato.

bC
quay
dugc
nhUng
tOc do
b
gidm
khong
dat tri
s
dinh
mUc

- bC quay khi
khong tai va
tOc dO dat dinh
mUc, nhung khi
c6 tai tbc dod
quay bi gidm rd
rét. O PC 15 to
10ng séc tOc dd
chi dat 1/7 dinh
mlc. O DC 1o
to diy quan
thuong tdc dd
chi con khodng
5 dinh mUc

- Do dién ap
ludi bi gidm
thé'p,‘

- Ngan mach
mOt vai thanh
dan roto 10ng
séc hoac dut
mach réto day

quan
- Ting cao tri
sO dién tr@

culn 1o to do:
nhd moi han,
dic xau, cb
vét nlt tronbg
céc thanh dan;
hu héng vanh

truot, ch6i
than,

- Chon budc
ngdn sai

- Ki€m tra dién 4p ludi cung
cap,

- Ki€ém tra dong ngan mach
16 to , n€u thap hon mUc qui
dinh thi chUng t0 1a c6 dut
mach roto va ki€m tra tUng
ranh nhém bang rdé nha, xem
xét vanh truot, ch®i than,
bi€n trd m& mady...

- Xem lai budc quan khi
quan lai xem c6 thich Ung
khong.

Pong
cO bi
nong
qué tri
sO cho
phép

- Qua noéng
dong déu ca
cuOn day va Ioi
thép stato hoadc
qua néng cuUc
bd & cubn day
161 thép stato

- Dong dién
ting cao dOng
déu hoac
khong déu
trong cd 3 pha
do: DUt 1
trong ba day

dan cap
ngudn cho
DC, dut 1 pha

bén trong DC,
dién 4p 1udi
cao qud muc,

- Dung von k&, ampe kim
x4c dinh dién 4p cap vao va
cuOng d6 dong dién trong
cdc pha. TU d6 ki€m tra céc
dau n0i, tiép xic, cau chi,
cau dao, 4p t6 mat, khdi
dOng tlr.. d€ tim va sUa
ch(ra pha dUt

- Ki€m tra cham chdp vong
day

- Ki€m tra hé thOng lam mat
- Gidm tdi, ting cuOng boi
tron truy€én dOng banh ring,
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dién 4p Iudi
thdp  dudi
dinh mUc khi
bC dang lam
viéc day tai,
qua tdi, chap
mach vong
day trong cudn
day stato, khe
h& khong khi
gilla r0 to va
stato 16n qua
tri sO qui dinh,
hu hdng cich
dién G cic 14
ton cUa 16
thép stato, hé
thOng  thong
gi6 lam mat
kém...

hiéu chinh cu roa

POng
cO ¢o
tiéng
kéu
khong
binh
thuOn

POng cO dang
lam viéc ¢6
ti€ng kéu khac
thuOng  nhu
tiéng rd, tiéng
huyt gié, ti€éng
cO sat cO khi...

- Nguyén nhan
vé dién tU:Loi
thép 10ng qud
hoac cédc 14 ton
miéng ring bi
toe dau, khe
hé khong khi
gilta 10 to va
stato khong
déu

- Nguyén nhan
vé co: PC bi
chan dOng
qud, hu hong
cdc 0 dd, ghép
16i khong chat,

- Ki€ém tra bu 16ng dai Oc
xem 101 thép c6 duQc ép
chat khong; ki€m tra PC c6
bi chdn d0ng quid muUc
khong xi€t chat cic bu 16ng
chan dé PC , cic moi 1ap
ghép.

- Néu dong dién 3 pha
khong vugt qua dinh muUc
thi phdi ki€ém tra 156i thép
xem dd dugc ép chat chua
hodc do hu hdng 6 lin hodc
0 lin bi khdé m&

- Néu ti€éng kéu am cao
dang huyt gié c¢6 thé 1a do
duOng thong gi6é khong binh
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ném ranh bi

thuOng: 10 gié bi tac

héng céch

dién nho 1én

khdéi  miéng

ranh...
PC bi|PC dang 1am |- Cich dién bi | Ki€m tra cdch dién bang
hu viéc c¢6 mui|am udt Mé gom k€. Khi ding Mé
héng | khét, c6 khi bOc | - Cudén day bi | gdm k€& can cin c( vao di€n
cich |khéi va kem |bui ban hodc | dp dinh mUc cla DC:
dién |theo PC bji qua |dau m& bui|- Néu PC dién cé dién dp

n6éng di doi.
P¢ 1a cach dién
cuOn day bi hu
héng giy nén
chap mach boi
day v6i vo
hoac gilta cdc
b06i day pha vGi
nhau hoac
cham chap vng
day trong moOt
boi day

kim loai dinh
vVao

- Va cham cO
khi 1am hOng
c4ch dién

- bC qua tai
16n lau dai 1am
cich dién bi
gion va huat
nudc

- Gia héa céach
dién

dén 500V dung Mé gom ké
500V,

- Né&u DbC dién c6 dién 4p
cao (tGi 6000V) dung Mé
bom k& 1000 22500V

Do cidch dién gilra pha vGi
vO va gilta pha v&i pha néu
Red< 0,4MQ thi ¢6 th€ két
luan céch dién culn day bi
dm U6t can phdi sdy lai
cuOn day.
- PC bj bui ban kiém tra
bang mat va ding khi nén
dé th6i hét bui ban. Khi
can thi€t phdi thdo roto ra
khoi stato dé lam sach PC,
ldc nay néu thdy cach dién
clla PC bi hdng do va cham
co hoc thi ¢6 thé xUr 1y bang
cach quét sOn cdch dién
hodc son tam lai cudn day

- Xéc dinh cham chap vong

diay. Sau khi di xdc dinh

khong c6 cham chap gilra
pha v&i vO va gilta pha véi

pha ma BC van bi néng cuc
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b0, ta do dong 3 pha mat can
bing ngay cd khi khong tai
va do dién trd tUng pha thdy
chénh 1&ch, ta c6 thé so bd
xdc dinh 1a bi cham cap
vong day. Ta ti€n hanh thdo
rit 6 to ra khoi stato va
ki€ém tra cham chdp bang
RO nha. Trudc khi ki€m tra
can thio r0i dau day & hlp
cuc. L4 thép th(r dat gilra RO
nha va mOt sO ranh ma bj hut
chat vao ranh nao chlng t6
tai ranh d6 c6 cham chap.
4.2. Qui trinh Sta chita mét s6 hur hong cla déng co dién:
Budcl: Quan st hi€n tugng

POng c0 c6 th€ xdy ra hu hdng khi dang van hanh hodc ngay tU khi vira
khéi dOng. Can quan sat ky hién tugng d€ x4c dinh ding nguyén nhan va tUr
d6 c6 bién phdp x(r Iy khac phuc chinh x4c. O budc nay ching ta c6 th€ van
dung cdc gidc quan d€ phan dodn hu hOng bang bién phdp: “ nghe”; «
“ngUi”; “s0”.
* Nghe: Néu dOng c0 khong bi hdng d€n mUc khong chay dudc, ta c6 thé cho
d0ng co chay khéng tai va 1ang nghe xem c6 b0 phan nio c6 ti€ng kéu khac
thuOng. Can phan biét ti€ng kéu am trdm to qua mUc do mach tU ép khong
chat, ki€m tra cich dién ném ranh 10ng; ti€ng kéu Am cao ddu diy sai hodc
mat 1 pha ddi khi ciing 12 do hu hdng 6 bi, 0 1in bj khé m3; ti€ng kéu 4m cao
dang huyt gié c6 thé do dudng thong gi6 khong t6t, tac 10 gié...; ti€ng kéu 4m
lugng qué 16n 12 do c6 cham chap vong day trong cudn diy stato hodc ddu
ngudc mOt sO t6 bOi day trong mOt pha, ngoai ra con c6 ti€ng kéu do va cham
c0O khi gilra rd to va stato.
* Nhin: Trong truOng hgp d0ng c0 khong van hanh dugc trudc hét ta quan sit
bén ngoai xem c6 bui ban, xem xét cic dau ti€p xiic, dau cot...
* NgUi: Trong nhi€u truOng hgp hu' hdng sé€ phat ra mOt sO mui ddc trung.
POng co dang 1am vi€c c6 mui khét cUa vat li€u cich dién d6 1a do cach di€n
cla dOng cd bi hu' hdng giy nén chap mach gilra cic bdi diy; n€u do ma sat

nhin”;
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s€ c6 mii dau m& chdy, dOng cO bi sét cOt thi c6 thé 1an cd mii vat liéu cich
dién...

* SO: Bién phdp nay chi 4p dung sau khi da cat ngudn dién. Ding tay truc ti€p
ki€m tra cdc vi tri nghi van: cic ti€p di€m, vi tri ti€p xdc...

Budc 2: X4c dinh nguyén nhan.

TU khau quan sat hién tuong ta ti€n hanh do ki€m vi trd c6 nghi van
bang cdc loai dong ho do dién chuyén dung. Trén cO sG d6 phén tich va x4c
dinh dugc nguyén nhan gy hu héng.

Budc 3: Bién phap khac phuc.

Sau khi da xdc dinh duQc nguyén nhan hu héng can khoanh viing stra
chira triét d€, tranh tinh trang hu hdng tdi phat hodc hong cic thi€t bj khic
lién quan.

Budc 4: Po ki€m tra cc thong sO cla dOng cd sau khi sUa chira
Budc 5: Ghi vao nhat ky van hanh

Sau khi sUra ch(ra xong ghi 1ai tinh trang mdy trudc va sau sla chfa vao
sO “ Nhat ky cla may” d€ theo doi sifa chlra cdc 1an sau.
* Cac budc va cach thuc hién cong viéc:

1. THIET Bl, DUNG CU, VAT TU':

TT Thiét bi- Dung cu Thong s6 ky thudt | Pon | S6 luong
14)

1 |DC KDB 3 pha bi hu Y/A -380/220V Chi€c | Chi€c/nhé
héng (hodc su cO gid 0,6 kW m
dinh)

2 |PbnghOM ,dbnghd cai Céai/nhém
van ning, am pe kim

3 | Kim dién, kim tu0t day, B6 BO/nhém
kep cOt, tubc nO vit,

Clo,m0 1ét
4 | Thi€c han, nhya thong

2. QUI TRINH THU'C HIEN:

ST | Tén cic buéc | Thiét bi, dung cu, | Tiéu chud@n thuc Lof thu?ng
T cong viéc vat tu hién cong viéc 4P, cdch
khac phuc
1 [Quansithién |- POng co KPB 3 |- Theo cdc budc | - Chua quan
tuong pha bi hu hdng (tU | chi ti€t phdn 4.2 | sat kY di cép
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1-3 pan); nguln c6 thé
- BO d06 nghé dién, dan dén tinh
dong hO do van trang may
ning, bat  th(r hdng nang
dién... thém
X4c dinh - POng co0 KbB 3 - X4c dinh
nguyén nhan. pha bi hu héng (tur nguyén nhan
1-3 P anA)\; s .. |- Theo cic budc khong dung
2 - BO dO nghe dien, | - & han 4.2
dong hO do van P '
ning, bat  th(r
dién...
Bién phép khac |- Mdy bi€n dp mOt - Bién phap
phuc. pha bi hu héng (tU khdc  phuc
1-2 P anA)\; s .. |- Theo cic budc khcA)ng dur\lg,
3 - 1\3(_) do \nghe dién, hi ti&t phan 4.2 khong t1n~1
dong hd do van CHLHELp " |dugc  choO
ning, bit  th( héng
dién...
Do, ki€m tra - POng co KDB 3
tinh trang mdy | pha sau khi da sUa
sau~kh1 sUa ChuAa * « ..~ |- Theo cic budc
4 | chua - BO dO nghée dién, xR
A A chi tiet phan 4.2
dong hO do van
ning, bit  th(
dién...
Ghi lai tinh - Gidy but , .
5 trang.méy truGc ’ ) Th.ej) cas bude
N > chi tiet phan 4.2
va sau sUa.

* Bai tap thuc hanh cla hoc sinh, sinh vién:
Stra chta moOt s hu hdng thong thudng clla DC KPB: POng c0 khong 1am
vi€c khi khong tai; dOng cO bi néng qua mUc cho phép, POng cO c6 ti€ng kéu

khong binh thuGng.
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1. Chudn bi thiét bi, dung cu, vat tu.
2. Chia nhom:
M®6i nhém tur 3 —4 SV
3. Thuc hién theo qui trinh.
- Sinh vién thuc hi€n bai tdp va ghi chép vao phi€u luyén tap (Mau 1)
- Gi4o vién quan st uGn nan truc ti€p va ghi vao phi€u theo doi (Mau 2)

Mau 1. PHIEU LUYEN TAP SO .....
= NROM SO: oo Lép: ...........

- Danh sich hQc sinh trong nhém:

| TP Nhém trudng.

2 e

B
- NOi dung luyén tap: Stra chita mét s hu héng cia PC KPB 3 pha.
- Ngay luyén tap: .....cooeviveeeininnn..,
- NOi dung thuc hién va dinh mUc thdi gian:

TT | Hiéntuong hwhong | Nguyén nhéan Stta chira f:;:
Panl | .o e e
Pan2 | oo e e e
Pan3 | ... |

Hoan tat qu4 trinh sUa ch(ra:
Tinh trang mdy sau khi sUa

chira.
Nhém trudng
Mau 2. NHAN XET QUA TRINH LUYEN TAP
= NROM SO: oo Lép: ...........

- Danh sich hQc sinh trong nhém:

| TR Nhém trudng.
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2
B
- NOi dung luyén tap: Stra chita mét sd hu héng clia PC KPB 3 pha
- Ngay luyén tap: .......oooeveveininnn..,
Nhan xét, danh gid cUa
Thoi gido vién
o Thu .
IT gian Yéu cau cn ¢ ) Ghi chi
hi€n qui Thao tac
(Phiit) trinh sUa
chira
Pan 1
Pan 2
Pan 3
TO trudng chuyén mon Gido vién hubng dan

* K&t qud va sdn phdm phai dat dugc:
+ Xéac dinh ding nguyén nhan gy hu hdng
+ SUa chlra dugc cdc hu hdng mot c4ch khoa hoc, ddm bao ky
thuat.
+ POng co 1am viéc tOt diing yéu cau.
* Yéu cau v€ danh gia két qua hoc tap:

Két thiic bai hoc cin c vao phi€u nhan xét qua trinh luyén tap va sdn
pham PC sau khi s(ra chita gido vién can danh gid k€t qua rén luyén cla hoc
vién trén cd ba mat: Kién thlc, kY niing va thai d0 theo thang di€m muGi nhu
sau:

Muc tiéu NOi dung Diém chudn
Kién thirc |- Phan tich duoc nguyén nhian huhong | 1
- C4ch ki€m tra phét hién 2
- Khac phuc dugc nhiing hu hdng, | 4
KY ning dam bdo PC lam viéc ding cic yéu cau
ky thuat.
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- Pam bdo my thuat va thoi gian qui | 2
dinh
Thdi d6 - Reén luyén tinh c@n than cUa ngudi| 0,5
thOQ; gOn gang ngin nap
- Pam bdo an toan cho ngUdi va thi€t bi | 0,5

* Ghi nho:

1. C4c hu hdng thuOng gap & PC KDB 3 pha, hién tugng, nguyén nhan
va bién phdp khac phuc?

2. Qui trinh stra chita BPC KPB 3 pha? ‘
5.SO PO DAY QUAN STATO PONG CO KHONG DONG BO BA PHA:
Muc tiéu:

- Giai thich dugc cic yéu cau doi v6i cuOn day stato ba pha;

- Trinh bay dugc cdu tao va ddc tinh co badn cla culn day;

Nhi€m vu chUl yé€u cla diy quan Stato trong PC KPB 3 pha 12 tao ra tU
truOng quay khi c6 dong dién xoay chi€u 3 pha chay qua. Day quan thuOng
bang dOng boc émay cach dién.

5.1. Cdc yéu c@u d6i v6i cudn diy ba pha:

- Céc cubn day 3 pha dugc dat trong 16i thép Stato hodc roto phdi cch
nhau 120° v& khong gian.

- TOng trd cla cic cubn diy pha phdi bang nhau (cudn day cic pha c6
cling sO vong day, dudng kinh day).

- Culn day phadi c6 cdch dién tin cdy gilta cdc vong diy va gilta cic
cuOn diy pha v3i nhau va v&i vO.

- Culn day khong dugc néng qué gidi han nhiét d0 cho phép (nhiét dd
cho phép 75°) khi phu tdi dinh mUc, phan dau cuOn diy can c6 hinh dang
thich hQp cho thong gi6é va tan nhiét.

5.2. Cau tao va dac tinh co' ban cla cudn diy:

5.2.1. MOt sO khai niém co ban:

* Cubn ddy gdm céc bOi ddy (bin diy) riéng 1€ dat trong cic rinh Stato.

* BOi ddy: C6 th€ 1a mOt hodc nhi€u vong diy quan ndi ti€p vGi nhau tao
thanh, c6 hai canh dugc ha vao hai ranh stato.

- Phén b6i ddy nam trong rinh dugc g0i 1a canh tic dung, 12 bd phén
cam Ung ra sUc dién dOng dudi tdc dung cla tU truOng quay.
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- B phan dau nbi, ndi lién gilra hai canh tdc dung va ndm ngoai rinh,
khong tham gia qua trinh bi€n d0i ning lugng, do d6é cang rit ngan cang kinh
t€, mién sao van thudn 10i cho céng nghé 16ng va 1am mét cubn day.

* Cubn day mOt 16p: Khi d6 mbi rianh chi ¢c6 mOt canh cla boi ddy. C4ch 10ng
nay don gidn nhat nén ning sudt cao, khi sta chifa cing thudn 10i vi dé dang
thdo d& phan b6i diy bi hu hdng. Thong thudng chi dung budc dU trong céc
ki€u cubn day mot 18p. Day quan mot 1&p ché tao don gidn nén dugc dung
trong dOng cO di€n cong sudt dudi 10KW.

* Cubn ddy hai 1Gp: Khi d6 céc bOi ddy c6 mOt canh nam trong ntra ranh trén,
canh kia cUa bOi nam trong nla ranh dudi cUa ranh khic. VGi cuOn day hai
16p thudng quan budc ngdn (y=0,67t), nham tiét kiém day déng va cai thién
ddc tinh cla dOng co. Cudn day hai 18p c6 ddc di€m la phan ddu ndi chOng
de 1&én nhau nén 10ng diy khé khin va tdn cong hon nhdt 1a khi duGng kinh
trong cUa 18i thép stato nhd. Ngoai ra vi c6 phan cich dién gilra hai 16p trong
ranh nén hé s6 10i dung ranh kém hon loai diay quan moOt 18p. ThuOng sU
dung vGi dOng cO c6 cong sudt 10 d&n 100KW.

* Nhém bOi day:

Trong cubn day ba pha, cic rinh nam dudi mOt cuc dugc chia 1am ba phan
mOi phan tuong Ung vGi mOt pha goi 1a “nhém cuc pha” dudi mot cuc tur.
Vay dudi mdt cuc c6 ba nhém cuc pha chi€m s6 ranh 3q. Ngudc 1ai moi pha
dudi mot cuc tUr chi c6 mOt nhém cuc pha q (con goi 1a nhém boi day hodc t0
boi day).

- PGi vGi cudn day hai 18p, sO bdi diy trong mOt nhém bOi diy ding
bang q, tc 1a bang Z/2pm

- P6i vGi cudn day mot 16p, sO bOi diy trong mOt nhém boi diy cé thé
bang q hodc q/2 néu 16ng day theo cdch b6 doi.

VD: Dbng co DK- 62/4 VN P = 2,8; n= 2800v/ph; 220/380V; z= 24.

C6 sO bOi diy trong mOt nhém boi diy bang q 12 Z/2pm= 24/2.3= 4, nhung vi
DPC nhd d€ nhém boi diy 4 s€ khé 10ng nén thuc t€ nguoi ta dung cich b doi
do d6 trudng hop niy sO bdi diy trong mOt nhém bOi day chi con 14 q/2=4/2=2,
nghia 13 tG b&i b6 doi.

* Cdc ki€u nhém bOi day:

Tuy theo hinh dang bOi ddy ma ngudi ta c6 cdc loai loai cudn day:

- CuOn day mOt 18p ki€u dOng tAm (con goi 12 ki€u me con):

- CuOn day mOt 18p ki€u dbng khuon (con goi 1a ki€u x€p don):

- CuOn day hai 18p ki€u quan x€p (con goi 1a x€p kép):
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- Cubn day hai 16p ki€u quan séng (con goi 1 hinh nhai): ThuOng ding
d€ quan day quan Roto
5.2.2. Pac tinh c0 ban cla cudn day:
* SO d0 day quan dugc thanh 1ap dUa trén cic thong sO cO ban sau:

- SO rénh 16i thép Stato: Z1

- S6 pha: m

- S6 cuc tu: 2p

- S6 mach nhénh song song: a

- SO vong day cla mOt pha: W

-Budc cuc: T

- Budc bdi day: y (thudng tinh theo sO rinh)

(Budc quan dU y = t= Z/2p; Bubc ngan y= 0,677)

- Bu@c dau day: Zas, 12 khodng cich d€ ddu cic nhém boi day clia mot
pha.

- SO ranh Ung vGi mOt cUc clla mOt pha : q
Céc ky hi€u dau va culi cla culn diy Stato: PC dién KPB 3 pha thuOng
dugc dua ra 6 dau day (con g0i 1a 6 cuc). MO0i pha c6 2 dau day: mOt dau dau
va mOt dau cubi, qui uUdc nhU sau:

Pau dau Pau cubi
A,B,Chay 1,2,3 X,Y,Zhay4,5,6
Ul, V1, W1 U2, V2, W2
Cl1,C2,C3 C4, C5, C6

* Cdch d8u cdc nhom boi day trong mOt pha:
Piéu kién chung d€ thuc hién bat ky cach dau cic nhém bdi diy trong mOt
pha la:

- Phai hinh thanh dugc sO cuc yéu cdu va thda man tinh ddi xUng cla
day quan.

- Khi ¢6 dong di€n xoay chi€u chay qua, chi€u dong di€n trong tat cd
cédc bOi ddy clla nhém bOi phdi giOn' g nhau.

- TruOng hgp diy quan hai 18p thi chi€éu dong dién G 16p trén va 16p
dudi trong mOt ranh phdi phit hgp (cung chi€u) & moi thdi di€m.

bié€u kién riéng cla mach nhanh song song Ia sUc dién dOng trong cic
mach nhanh phai bang nhau va dong pha.
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Hinh 2-21. Nhom boi day.

a. Xép don q=4, b. POng tam q=4, c. POng tam b0 doi, d. Xép kép

+ Cach dau n6i ti€p cdc nhém bbi day cla 1 pha: Phadi ddu sao cho tai
mOi thdi di€m chi€u dong di€n trong cdc nhém bOi day tao thanh s6 cuUc ding
yéu cau cla dOng cO.
C6 hai cach dau n6i ti€p cdc nhém bOi day trong mOt pha:

- Pau cubi ddu vdi dau cudi - ddu dau dau vdi dau dau con goi tat 1a
ki€u dau “ cudi cudi — dau dau” (cach dau cung tén)

- Pau culi ddu vGi ddu dau cla nhém boi sau, con goi 1a ki€u “dat tay”

(cach dau khdc tén).

)
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Kiéi “cubi- dau”

Kié “cubi cubi- ddu déu”
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Hinh 2- 22. Cdch ddu néi tiép cdc nhom bOi day trong mOt pha

+ Céch dau song song: Trong mOt vai trudng hgp, cudn diy dugc ché
tao c6 mOt vai mach nhanh song song. Di€u kién d€ ddu mach nhanh song
song 14 sUc dién dOng trong cic mach ré phdi bang nhau vé tri sO va dbng
pha (tGng trd cla cdc mach ré phdi nhu nhau- sai 1&ch khong qué 2%), tai
mOi thdi di€m chi€u dong di€n trong cdc mach ré tao thanh sO cuc ding yéu

cau cla dOng cO.
aiec AN

Hinh 2-23. Cdch ddu song song cdc nhém b0i ddy trong mot pha

* Cdch xdc dinh s6 t0 b0i ddy cla mét pha:

Sau khi di biét s6 bOi day trong mOt td boi, ta can bi€t mOt pha cé bao
t0 bOi va cd mdy c6 bao nhiéu t6 boi day.

- P0i vbi day quan hai 16p (16p kép):

MO6i ranh c6 hai canh cla b6i day, tlc 1a tuong Ung véi mOt boi. Mdy
¢6 Z ranh, tUc 1a ¢6 Z b6i. SO boi day trong mOt t6 bOi bang q. Vay sO t6 boi
n trong 1 pha duQc tinh nhu sau:

Z Z
n — maq - ——,thayvao taco6n=2p
q.m 2p.m

Vay s0 t6 boi clla mOt pha cla cubn day 180p kép 1a n = 2p. TU day ta dé

dang bi€t dugc sO t& bOi clia ca 3 pha tlc 1a clia cd dOng cO dién la:
3n=32p=6p

VD1: MOt BC dién c6 cudn day hai 16p c6 2p = 2, chac chan c6 2 t6 boi trong

mOt pha va cd mdy s€ c6 6 t0 bOi.

VD2: MOt BC dién c6 cudn day hai 16p c6 2p = 4, chac chan c6 4 t6 boi trong

mOt pha va cd mdy s€ c6 12 tG boi.
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- Boi vGi diy quan mOt 18p (16p don):
MOi ranh chi c6 mOt canh cla boi day, tc 1a hai rinh m&i tuong Ung vGi mOt
bOi. VAy n€u mdy c6 Z ranh, s€ c6 Z/2 bOi. SO bbi ddy clla mOt t& bdi bang q.
S6 t6 boi day n clla mOt pha tinh nhU sau:

n Zq%,mé q 2p%,thayvélo tacOn=p
Vay s6 t6 boi clla mOt pha cla cubn day 16p don 1a n = p. TU day ta dé dang
bi€t dugc sO t6 boi cla cd 3 pha tlc 12 cla cd dOng co dién la:

3n=3.p=3p

VD1: MOt BC dién ¢6 cubn day mOt 16p c6 2p = 2, chdc chan c¢6 1 t6 boi
trong mOt pha va cd mdy sé c6 3 tG boi.
VD2: MOt BC dién ¢6 cubn day mOt 16p c6 2p = 4, chac chan c6 2 t6 boi
trong mOt pha va cd mdy sé c6 6 tG boi.
* Cac budc va cach thuc hién cong viéc:
1. THIET BI, DUNG CU, VAT TU':

(Tinh cho mOt ca thuc hanh gdm 20HSSV)

TT Loai trang thiét bi S6
luong
1 | M6 hinh mOt sO ki€u bOi diy, nhém boi diy (t0 boi) 1 b0
2 | M6 hinh sO d0 trdi b0 day stato cla PC KPB 3 pha| 1b0
mOt 18p.
3 | M6 hinh s0O d0 trdi b0 diy stato clla PC KPB 3 pha| 1b0
hai 16p.
2. QUI TRINH THUC HIEN:
Ten ¢ | Thiét bi, dung cu, | Tiéu chudn thuc Lof thu",ong
STT | buoc ~ iA A A gap, cdch
. oA vat tur hién cong viec <
cong vi€c khac phuc
Nhan - M6 hinh mOt sO | - Nhan biét chinh | Khong phan
bi€tcdc | kiu bOi diy, nhém | xdc cdc ki€u bOi | biét duoc
1 ki€u boi | bOi day day, nhém b0i diy | chinh x4c bOi
day, nhém day, nhém bOi
bOi day day
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Xac dinh | M6 hinh sO d6 trdi | - X4c dinh dugc - Kiém tra
cic thong | b0 day stato cUa | cdc thong sO cO chua hét.
sO clla sd | PC KPB 3 pha mOt | bdn cla bl diy: |- SO dung
do trai 16p, hai 16p. Budc quan, budc | dong ho do
2 dau day... khong ding
- Tinh todn duQc | cach.
sO t0 bOi diy cla
mOt pha va 3 pha.
* Bai tap thuc hanh cua hoc sinh, sinh vién:
1. Chudn bi thiét bi, dung cu, vat tu.
2. Chia nhom:
MO0i nhém tU 3 — 4 SV
3. Thuc hién theo qui trinh:
* Yéu cau ve danh gia k€t qua hoc tap:
Muc tiéu NOi dung Diém
Kién - Trinh bay dudc cic yéu cau dOi v&i cubn diy ba pha 4
thirc va dac tinh c0 ban cla culn day.
- X4c dinh diing cdc thong sO cla cdc bd diy mOt 16p,
N~ L 2 16p;
Ky nang | dinh diing s6 nhom b6i day (t6 b6i day) clia 1| 7
pha va ca may.
Thdi d® |- Nghiém tic, can than, ti mi. 2
Téng 10

* Ghi nho:

1. Céc yéu cau doi véi day quan stato PC KPB 3 pha?

2. Cac ddc tinh co ban cla day quan stato bC KB 3 pha
6. QUAN BO DAY STATO KIEU DONG TAM cUA PONG CO KHONG

PONG BO BA PHA:

Muc tiéu:

- Trinh bay dugc ddc di€m, Uu nhugc di€m cla bd day ki€u dOng tam;
- Tinh todn céc thong sO, vé& dudc so do trdi bd diy ki€u dOng tim;

- Trinh bay dugc qui trinh quan 1ai b0 day stato clla dOng cO khong dOng b0 3

pha ki€u dOng tam;
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- Thuc hién quén dugc b0 day stato PC KPB 3 pha ki€u dong tam ddm bdo

yéu cau kY thuat, my thudt va thOi gian.
6.1. Tinh todn cdc thong sO, vé so d6 trai bé daiy:

a. Pac diém:
//\\\

Y1
Y2
Y3

Hinh 2- 24. Nhém bOi day ki€u dOng tam

+ Cudn day c6 bdi n0 nam trong boi kia
+ Céc b0i diy c6 hinh dang giOng nhau nhung kich thudc khac nhau.
+ Sau khi 16ng cdc nhém bOi diy vao ranh thi phan dau ndi cla cdc nhém boi
ddy nam trén hai hay ba mat phang.
+ MOi cudn day c6 hai canh tac dung nam trong hai ranh khac nhau:

- Budc quan cla b0i day th(r nhat y, - nho nhat

- BuGc quén cla boi day th(r21ay, =y, + 2 (ranh).

- Budc quan cud b0i diy th(*31a y; = y,+ 2 (rdnh).

- SO b0i day trong mOt nhém bang s6 ranh dudi mot cuc cla mot pha.
Vidu: q=2thicé2b0i diy trong mOt nhém bOi day.
b. Uu nhuoc diém:
+ U'u di€ém: Trong diy quan ki€u dOng tAm hai canh clia nhém boi diy c6 thé
dOng thdi dat vao cdc ranh ma khong trd ngai cho vi€c dat cic boi day khac
nén vi€c 10ng day dé dang, tOn it thdi gian, cich dién don gidn do cic boi day
it chOng de 1én nhau, dé s(a ch(ra.
+ Nhugc diém: Khong thé thuc hién budc ngdn, khong triét tiéu dugc anh
hudng cla séng bac cao tU truGng khong déu, PC chay khong dugc ém. Phan
dau noi kh4 dai tOn diy dOng, cic bOi day c6 kich thudc khdc nhau nén phai
1am nhiéu khudn quan.
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Ki€u diay quan nay thuOng dugc dung trong cic PC c6é cong sudt nhd va
trung binh.
c. Phuong phdp tinh todn va vé sO do trai:
- Phuong phap tinh:
Céc thong sO cUa day quan dugc tinh toan theo cong thlc kinh nghi€m nhu
sau
BuGc 1 : Tinh sO ranh dudi mOt cuc clla mOt pha:
Z -
m (ranh)
Trong do:
Z : SO rinh Stato.
2p: SO cuc.
m: SO pha
Budc 2 : Tinh budc quan:
yi1=2q+2 (rdnh)
y2=yi1 +2  (rinh)
y3=Y, +2  (ranh)
Budc 3: Tinh budc d€ dau cic nhém bbi diy clia cing mOt pha
Zs=3q+ 1 (ranh)
BudGc 4: Tinh budc d€ 1ay cic dau dau va dau culi cla cdc pha
ZABC- XYZ=2q + 1 (ranh)

- Phuong phdp vé:
> V& ranh cla dOng cO 1a cidc duOng thang song song, cich déu 3 mau
theo th(r tU q (q rainh mau dd, q rinh mau xanh, q rinh mau vang).

» V@& cic nhém bOi diy cla cic pha (cdc ranh cing mau): vé€ 1an 1ugt tlng
pha c4c canh tic dung trong tUng nhém bOi diy c4ch nhau cdc budc quan
Vi, Y2...

» Ve pha th( 1: Lay mOt canh cUa mOt béi day 1am chudn g0i 1a dau dau
cUa pha th( nhat, sau d6 cdc nhém bOi diy cla cling 1 pha dugc n0i véi
nhau bang Z, , sau khi ddu xong cdc nhém bGi diy cla 1 pha x4c dinh
dugc dau dau va dau cudi cla culn diy pha th( nhat.

> V& pha th(r 2: Bat dau tlr dau pha th( nhat, d€m s6 rinh ZABC- XYZ
x4c dinh dugc dau dau cla pha th( 2, sau d6 ti€p tuc vé nhu pha th(
nhat.
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> V& pha th(r 3 : Lay pha th( hai lam chudn, dém sO rinh ZABC- XYZ x4c
dinh dugc dau dau cla pha th(r 3, sau dé ti€p tuc giOng nhu vé pha th(r
hai.

> Xéc dinh sO cuc tU cd mdy tai mOt thdi di€m nhat dinh: Cin c( vao
chi€u dong di€n trong cdc rinh, cidc dong dién cling chi€u hinh thanh 1
cuc tur.

> Tinh sO nhém bOi diy cUa 1 pha va cd mdy: Vi la diy quén 1 18p nén ta
c6 sO nhém boi diy cla 1 pha 1a n= p, cd mdy c6 3 pha nén c6 3n nhém
bOi diy va 3n = 3p.

Chi y: khi q chan va > 4 thi nhém béi day dugc chia 1am 2 phan quay vé
hai phia con goi 1a ddng tim b8 ddi. Muc dich d€ ndn dau cudn day dugc dé
dang, khong bj cham nap va s6 khudn quan ciing gidm di mOt nlra.

Vi du 4p dung: Tinh todn v€ sO dO trdi ki€u dOng tdim cUa b diy mOt
dbng cO3phacé: Z=24,2p=4,m=3
Budc 1 : Tinh sO ranh dudi mOt cuc cla 1 pha:

Z %, (vinh)
2pm 4.3 ran

Vi q =2 nén c6 2 cubn day trong mOt nhém bodi day.

Budc 2: Tinh budc quan:
yi=2q+2=22+2=6 (ranh)
V2=y;+2=6+2= 8 (ranh)

Budc 3 : Tinh ranh d€ dau cic nhém cudn day:
Z;=3q+1=32+1=7(ranh)

Budc 4 : Tinh ranh d€ 1ay dau day vao va ra cla céc pha:
ZABC- XYZ =2q+1=22+1=35 (ranh)

BuUGc 5:Tinh s6 nhém bOi diy cUa 1 pha va cd mdy

Vi la day quén 1 16p nén ta c6 s6 nhém bdi ddy cla 1 phalan=p=2

C3& may c6 3 pha nén c6 3n nhém bOi diy va3n=3p=3.2=6.

Nhu vay moi pha c6 2 nhém bOi diy va cd mdy 14 6 nhém boi day (s boi day
12 12 bOi). Ciin c( vao d6 d€ tinh khdi lugng ddy quén.
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Hinh 2-25. SO d0 trdi cubn ddy kiéu dong tam Z =24, 2p =4, m = 3.
6.2. Qui trinh quén lai bo day stato cla dOng co khong déng bé 3 pha kiéu
dOng tém:

Trong thuc t€ s dung, c6 nhi€u truOng hOp chiing ta can phdi sUa
ch(ra PC dién bi hu hdng. MOt trong cdc hu hOng nang cla PC 1a do culn day
bi cham chap va chdy can phai quan 1ai.

Chiing ta thuOng gap cédc truOng hop sau:

* POng cd dién con cudn diy nhung chdy hong, ta c6 th€ cin clf vao
tinh trang cu th€ cla né d€ xdc dinh sO li€u kY thudt cla cubn diy va vé so
do dau day.

* POng cO di€én con nhan hiéu, nhung PC can d6i sang cap dién ap
hodc tdc dd khac. Néu con b0i day ci, ta thay dGi tinh todn don gidn hon, néu
chi con 16i thép thi tinh todn phlc tap hon va phai ki€m tra yéu cau mdi vdi sO
liéu cii dua vao cac thong sO ghi trén nhén.

* POng cO di€n khong con diy quan, 1ai mat cd nhan hi€u, ldc nay cé
hai truGng hop:

- Can khoi phuc BC nhuU cd, ta cdn cU vao 161 thép co s%n, xdc dinh tOc
d0 quay va cong suat cla PC sau d6 tinh todn cuOn day stato can quan 1ai.

- Can sUa chira BC dién theo tOc d0 quay va dién dp yéu cau.

Tém 1ai trong tat cd cic truOng hop trén, ching ta d€u can tinh toan 1ai
culn diy. Sau ddy dua ra cac budc (qui trinh) c6 tinh chat tOng quét nhat dé€
quan 1ai d0ng cd KPB 3pha bi chiy hdng.

Buécl. Ki€m tra tinh trang dOng cO:
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Su ¢O thuGng gdp nhat (chi€m hon 75%) cla PC dién 1a hu hdng cich
dién cla cudn day stato ma ching ta thudng néi la cudn day bi chdy. O budc
nay PC sé thay c6 mui khét, n€u PC dang lam viéc sé c6 th€ bOc khéi va kem
theo PC bi phat néng d{t d0i. D6 1a do cach dién cuOn diy bi hu hdng giy nén
chap mach boi diy v&i vO, hodc gilta cic bOi diy pha v&i nhau hodc cham
chap vong day trong mOt bOi day.

Nguyén nhan giy ra hu hdng cich dién c6 th€ 1a do cich dién bi am
udt, PC bi qua tadi lau dai lam cdch dién bi gion va hit nudc, gia héa cich
dién, do va cham cO hoc 1am xudc hdng cich dién b0i day... Ta can ti€n hanh
ki€m tra, tiy tinh hinh cu th€ ma quyét dinh c6 can quén lai hay khong.

Quan sit bé ngoai hodc bé mat diay quan & phan dau ndi c6 th€ danh
gid dugc chat luong diy quan va vi tri su' cO. Thong thuOng dOng cO di€n sau
khi ché€ tao bé mat day quan dugc phl moOt 18p son cach di€én mau ddng hodc
ghi hOng, xanh ghi, trdng...M0i bi€u hién khong binh thudng vé mau sdc l1a
cO s3 d€ phan tich su’ cO hodc ta c¢6 th€ xdc dinh thong qua mui diy quan may
dién sau khi dugc ché tao déu dugc tdm son cdch dién. Tat cd cac loai sOn
cich dién khi dOng c0O 1am viéc qud gidi han nhiét d0 cho phép d€u cé mii,
son céch dién chdy thuOng c6 mui khét, hdc va chua. Néu mdy dién bi chdy
ndng c6 th€ phat hién dudc ngay khi vao trong phong may.

+ L&p son phU sdm mau déu trén toan bd phan dau nbi dOng cO cho
bi€t dOng cO thuOng xuyén lam vi€c qud tai.

+ N&u diy quan trén toan b0 phan dau nbi dOng cd, mOt sO t6 bOi nao
d6 bi den sdm chlng té day quan bi ngdn mach céc pha do 16t cich dién gilra
céc pha khong tOt hodc trong qud trinh 1am viéc dOng cO bi mat pha...

Néu mau sac cudn diy ngd vang sdm c6é mui khét. Ta c6 thé két ludn cubn
day bi chap chdy can phai quan Iai.

BUGc2. Thdo dO day quén, tinh todn vé lai so dO trdi

a. Tinh todn vé 1ai sO do trai:

Pay 1a budc rat quan trong né quy€t dinh thong sO kY thudt cla culn diy.
Tuy theo tlng truOng hdp cu th€ ma c6 th€ 1a khoi phuc 1ai bd diy hodc tinh
to4n 1ai theo thong sO m&i dua trén 16i thép da co.

- Quan sit xdc dinh ki€u day quan cii (ki€u nhém boi diy) hodc lua
chon kiéu diy quan mOt 18p hay hai 18p sao cho thudn 10i khi quan va 10ng
day.
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- Ti€n hanh thio d& cudn day, vé so db trdi (n€u PC con nhin méc thi
budc nay c6 thé bd qua va ching ta ti€n hanh tinh toin cudn diy theo cdng
th(c kinh nghiém Ung vGi ki€u diy quan nhu di xét & phan trén).

Cat bang bo phdn dau day

L&y kéo, dao hodc dung kim cat cat phan bing bé (day dai) dau day hai
phia cla dOng cO. Sau d6 ki€m tra cach dau nli, b tri cac ddu day dién vao
ra. Danh ddu cdc vi trf ddu dau, dau cudi cla moi pha trén 16i thép Stato.

Vé so do b) day quén

Trudc hét ta v& so do trdi, thong thuOng ta chi can vé so db trdi bd
day quan cUa dOng co.

b. Thdo d0 b day quén Stato ra khGi 16i thép:

Viéc thio d& day quan stato phdi ddm bdo khong lam dnh hudng dén
chat lugng mach tU, cic ring khong bi xd 1&ch 1am miéng ranh khong dugc
thang, nhiing 14 thép & phia ngoai khong bi nghiéng, cong, vénh. Ta st dung
nhing c4ch thdo d& b0 day Stato nhu sau:

Céach 1: Lay kim mO nhoOn, bda, duc sat pha b ném tre, bia. Sau d6 dung
nguOn dién cé dién 4p thdp giy qua dong 1am cho 18p diy émay chay khi d6
cdc vong day khong con dinh vGi nhau nifa, ta c6 th€ thdo rOi tUng vong day
cla céc bOi.

Céch 2: Ti€n hanh tho d& theo c4c budc sau:

* POt néng dOng cd 1én nhi€t d0 t&i khodng 200°C khi thdy hét ngon
10ra mau xanh thi thoi

* Ding mdy cat (cUa Hinh 2 -26), cat bd phan dau cudn diy G phia dau
nGi day.
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Hinh 2-26. Cat bG phdn dau cun ddy

* Gilr 1ai phan dau cuOn day vUa cat r0i d€ ki€m tra sG d0 ddu day, do
ti€t dién diy quan va xdc dinh sO sOi chap song song (bang cich quan sit céc
dau n6i cUa cdc pha ra hOp ndi day - Hinh 2-27).

it [ e, 1 !
. i f a0 T
. J,_l_f'--_.t_ .

L ozonfyidsan zidap
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Hinh 2-28. Riit dan tUng bOi day ra khGi 16i thép Stato

BUGc3. Xdc dinh tiét dién, s6 vong cdc cubn day. (d6i chiéu sb liéu trong sO
tay ky thudt).

Sau khi di tinh todn dugc thong sO cUa culn diy va vé so do trdi chiing
ta phdi xdc dinh dudgc ti€t dién cla diy quan, sO vong diy cla mOt boi day,
nhém bOi diy. Trén cO sG d6 du tru dugc lugng diy can thi€t d€ quan toan bd
culn day. N€u 1a khoi phuc 1ai bd day nhu cii thi ching ta sé dung Panme do
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duOng kinh cUa day quan, dém sO vong diy cla mOt bOi ddy, nhém bOi day.
Trong qua trinh thdo d& b0 day ta can phdi d€m 13y s6 vong day trong moi boi
day va t6 bOi day; D€ chinh xdc ta d€m hai bOi day, hai t6 bOi diy, n€u thady
c6 sU chénh 1€ch v€ sO vong day ta cOng 1ai va chia trung binh 18y sO vong diy
trung binh d€ quan 1ai boi diy mdi. Dung panme d€ do xic dinh duOng kinh
day (d6t chdy 10p émay sau d6 d€ ngudi han r6i dung tay vubt nhe d€ cho hét
18p émay va tranh 1am bi€n dang diy quan dién tl).

Cédc thong sO 1ay dudc sau khi thdo d&, 1dy mau bd diy quan cla mdy
dién bao gbm:

- SO d0 day quén

- Kich thu@c (chu vi) cUa boi diy, t6 bOi diy - PE lam cin c x4c dinh
kich thudc cla khudn quén trong qua trinh sUa chira.

- SO liéu ddy quan: Bao gbm s6 vong diy quan trong moi boi day, t6 boi
day; dudng kinh day quan.

Chii y: Chi dugc phép d& bd hoan toan b0 qiy quan cii sau khi d6 x4c dinh
duogc day du cic so liéu.
BUOc 4. DU trii vat tU thiét bi:

Cin cU vao sO dO trdi va cdc sO li€u tinh toan cla cubn diy d€ du tru
lugng diy émay, cic phu li€u khdc nhu gidy bia cich di€n, ghen cdch di€n day
gai, dy thit, bing m&c, sOn cdch dién ...

BuGc 5. Ché tao khuén quén:

Pay 12 budc quan trong, n€u tinh toan chinh xdc khudén quan sé thudn
10i cho qud trinh 16ng dau day, ti€t ki€m diy dOng, ddm bdo an toan, kY thuat,
mYy thudt cho cuOn diy. SO lugng khudn qudn, kich thudc khudn quan tuy
thudc vao ki€u quan day va thong sO cu th€ cla culn day.

Vat liéu d€ 1am khudn c6 th€ 1a g6 mém, c6 thé€ 1a cic manh xOp chen
cho dé got. b6 day cla cdc manh gd hodc xOp phai phit hgp vGi chi€u cao
cUa ranh. V3&i nhing dOng cO c6 ranh chit nhat, phdi 1am khudn c6 chi€u day
nhd hon chiu cao cUa ranh chitng 2-3mm dé€ c¢6 thé 16ng cho cd boi ddy nam
gon vao trong ranh. V&i nhiing dOng cO ¢6 ranh hinh thang, phdi 10ng day theo
ki€u gat dan tUng 18p nén chi€u day cla khudn quan khong can thi€t phai
bang chi€u cao cUa ranh.

Kich thudc clia khuon quan phdi chinh x4c vi né c6 dnh hudng truc ti€p
tdi chat lugng clia may dién sau khi s(ra ch(ra. Kich thudc ngan qué thi khé
16ng day vao ranh va dé bj hdng diy & nhitng ch® udn khic; dai qu4 thi lugng
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tiéu hao dOng ting 1én, dién trd diy quan ting 1&én, mat khac phan dau dai ra
dé cham vao ndp G hai dau.

C6 rat nhi€u phuong phdp tinh todn 1y thuy€t d€ ché€ tao khudn quan,
né dugc dung trong cic cO s3 sdn xuat dOng cO.

Trong sdn xudt cong nghi€p, ngudi ta s& dung cidc mdy quan diy
chuyén dung c6 th€ quan nhi€u t6 boi ddy cing mot lic. Viéc di€u chinh kich
c® khudn rat don gidn theo tinh todn kich thudc tUng loai dOng cO.

Tuy nhién kich thudc co bdn clia khuon quan phu thulc vio :

-Budc quany

_ Chiéu dai 1i thép Stato L1

- Chiéu siu rinh 16i thép Stato hr

- Hinh d4ng phan dau cla khuon
Trong sUa ch(ra don 1€, ta sé gdp rat nhi€u chlng loai PC vGi cong sudt va
ki€u déang, kich cG khic nhau. PE ché tao khuén quan thuong st dung
phuong phép kinh nghi€m. Tinh to4n ché tao khudn quan b day PC KPB 3
pha theo cong thUc kinh nghiém gbm 4 budc

- X4c dinh bé day khudn:

VGi b0 day quan ki€u dOng tim hay x€p don dd day cUa khudn dugc
18y bang dd cao hr cla ranh stato (hinh vé&). Day quan ki€u x€&p kép dO day

khuon bang %hr.

- X4c dinh bé rdng khudn:

Sau khi tinh dugc budc quan y theo sO ranh, ta xdc dinh bé rdng cla
khudn theo cich sau: dung thudc 14 mAng udn cong theo mép cla ddy ranh dau
dén mép day rinh cudi bang budc quan y. PO dai do dugc chinh bang bé
rOng khuon.

- X4c dinh chiéu dai khuon:
Po chi€u dai L1 cla 15i sat stato dOc theo ranh clia PC, cOng thém phan dau
bia 16t v& hai phia mOt lugng 1a 2k. Lugng cOng thém nay tuy thudc cdng sudt

cla DC.Theo kinh nghiém:
Cong sudt PC(kW) Hé s6 k
0,6-1 1
1-5 2
5-10 2,5

10- 20 3
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Nhu vay ta da xdc dinh dugc chi€u dai khudn, dung bit chi vach duoc
mOt hinh chit nhat trén gb .
- X4c dinh phan cong cUa dau khuon:

Diing 1 doan diy bang dong ® =(1- 1,5) mm ubn thanh vong cla 1 cudn day,
dat vao 2 ranh dau va cudi cla budc quan y di x4c dinh. Lay tay an dau vong
day sao cho dau dau vong diaycham vUlra tGi mép phia trong nap PC. Xoan 2
dau vong diy dé (chd y gilt dd cong 2 dau can nhau), dem vong diy d6 dat vao
hinh ch(r nhat da vé trén mi€ng g0, gilt 2 dau cho can d6i 18y dau ta sé dugc
hinh d4dng tuong doi cla khudn quan. Hinh d4ng phan dau cla khudn cé nhi€u
ki€u khic nhau, phu thudc di€u kién cu th€ sao cho dé 10ng diy va tan nhiét
tOt.

ThuOng c6 cic ki€u: Hinh ch(r nhat, hinh tam gi4c, hinh thang, hinh ban
nguyét.

AN YA

Hinh 2-29. Hinh ddng phdn dau cUa khuon

Hinh 2-30. B6i ddy quén hoan chinh.

Dung khudn d6 quén 1 cubn diy, 16ng th&t xem rOng hep rbi slta cho
chudn ta s€ c¢6 dugc khudn quan diy chinh xdc.
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Véi khuon quan day dong tam, tuy theo sO bOi diy trong cting mOt
nhém, néu 1am khudn yl trudc thi khudn y2 sé c6 kich thudc 16n hon khuon
yl vé cic phia mOt khodng bang ring + ranh. Céc khuén y3, y4... néu cé
dudgc tinh tUOng tu.

- BO khudn quén bao gbm cic khuon va ma Op. Cac b€ mat khudn va ma
Op can bao that phdng, nhan. M4 6p hai bén cdc khuén lic quan nham gilt cho
day khoi dG ra khdi khuon. M4 Op thudng 1am c6 kich thudc rOng hon khudn
khodng 1,5 chi€u cao ranh. Cdc canh cUa Op phdi dugc x& ranh d€ sang day
va buOc cO dinh boi day.

Hinh 2-31. Hinh ddng khuon quén va md 6p

- Vong quanh chu vi khuoén dugc x4t nén va 16t 1 16p gidy cach dién day
0,2mm, rOng hon bé day khudn 1 chit d€ khi quan diy khong bi 10t xulGng ké
khuén va quan xong 1y day ra dugc dé dang.

BuGc 6. Quén day - V& sinh 16i thép - Lot gidy cdch dién:

* Quan day: Sau khi d4 hoan thi€n khudn quan va m4 Op ti€n hanh quan
cdc bOi diy hodc nhém bdi diy. Trudc hét ga khudn va m4 Op 1én may quan
theo ding chi€u va van vit c6 dinh that chac chan. Pat & cic dinh khuon quén
mOt doan diy gai d€ khi quan diy xong s€ budc cO dinh dinh cic boi diy. MOt
tay quay déu mdy quan day, moOt tay gilt diy di€u khi€n chay déu trén khudn
quan cho dén khi d0 s6 vong diy mOi cudn va dU sO cudn diy. BuOc c6 dinh
2 dinh cdc cubn day sau d6 dG cic cuOn diy ra khoi khudn... Hinh vé dudi
day gidi thiu cau tao may quan diy don gidn.



Hinh 2-32. Mdy quén ddy don gian
1. Truc mdy qudn; 2. Dém khuén;3. Pai Oc; 4. Chét chan; 5. Than; 6.
Dia dém ti 1€ 1/100; 7. Bdnh ring; 8. Bdnh rdng trung gian; 9. Buldng
4,.
10. Tay quay; 11. Bdnh rdng 10n;12. Chdn dé€; 13. Chlt; 14. Bia dém ti
18 1/1000; 15. Kim chi:16. Truc vit.
* V& sinh vO va 16i thép Stato:

Sau khi da d& diy chdy can phdi vé sinh 15i thép Stato. Dung dao, diia
nhO 1am sach rinh Stato, cao sach 18p gidy chdy bam vao thanh ranh, diia cic
g0 ranh cho min déu d€ khi 10ng day vio ranh khoi xdy xUdc men cich dién.

Dung khi nén thGi sach cdc vat ban da dugdc cao ra khoi ranh.Phai 18y
hét son va bia cach di€n bam trong céc rinh d€ ddm bdo du ti€t di€n ranh cho
vi€c 106ng 1ai cuOn day mbi.

Stra 1ai cé4c ring trén 16i thép n€u bi nghiéng, cong vénh do khi thdo d&
bd day cii (Hinh 2- 33).

Hinh 2- 33. V& sinh vO va cdc ranh cUa 16i thép Stato

* Lét gidy cach dién :
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Sau khi dd 1am sach rinh ta ti€n hanh do chu vi cUa rdnh va cat gidy
cich dién rianh. Gidy cédch di€n rdnh thuOng nén lam thanh hai 16p, mo6t 16p
gidy mica va mOt 16p gidy amiing. Lép gidy mica dugc x€p nam phia dudi
18p gidy amiing, 18p mica khong gdp mi con 18p amiiing gdp mi hai dau dé€
khi 16ng diy gidy cdch dién khong bi xd 1€ch. Néu khong c6 gidy mica va
gidy amiiing ta c6 th€ diing bia cich di€n (day 0,2mm).

- X4c dinh chi€u dai stato trén thuc t€ 16i thép cOng thém moi bén tUr
8 10mm, d€ gap mép.

- Xdc dinh chi€u rOng 16i thép ta dung mi€ng gidy 6li, diing thong rinh
ép sdt gidy vao ranh vach ddu dua ra vach 1én bia cich dién. Cat th( theo kich
thudc da x4c dinh 16t vao ranh Stato n€u dat yéu cau mbi thuc hién cat hang
loat.

- Trong d6: a - chi€u rOng cUa bia cich dién.

L - chi€u dai stato

e 10 L ol 040 4

Hinh 2- 34: Xdc dinh kich thUc vach d8u 1én bia cdch dién

fhsulation

Cuffs

Feeder to protect wire from .
scraping iron while winding Insulation I
in slot

MR

Hinh 2- 35: GAp mép va ot bia cdch dién vao ranh Stato dOng cO
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Dung gidy c6 d0 day 0,2mm, cat kich thudc dU 16t vira ranh stato, 2 dau
gidy phadi thlra ra ngoai phdi d€ gdp mép. Phan gdp mép cé tic dung gilt cho
gidy khong bj tut vé mOt phia, hd 16i thép dé gdy cham chdp. Hinh vé& (Hinh
2- 36) minh hoa cédch 16t cach dién chung cho cic loai quat va dOng cO.

Hinh 2 - 36: Lot cdach dién BC hoan chinh

Trong qud trinh 16t cach di€n ching ta dung thanh tre d€ ddy cich dién
ép st vao vach rianh. Sau khi 16t xong toan b cach di€n ranh ching ta ki€m tra
cich di€n ranh phdi m& rOng bung sét vach ranh va khong dugc thdp hon cG
ranh.
Budc 7. LOng day

Chudn bi cdc dung cuU can thiét: dao tre, ném tre hodc g0, bia cao su
hodc biia g0, bia tp, sO d0 trai ...

Nong tre

Biia gbhode

Hinh 2- 37: MOt s6 dung cU ding khi IOng day

Chudn bj trudc khi 10ng day:
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POng ca d€ phia truGc mat va chon vi tri phit hgp (gan 16 lubn day ra
hOp cuc d€ gitp di ddy dugc gon gang) d€ dat canh tic dung dau tién, cac boi
day sau khi dd thdo diy gai, nan chinh cho b6i diy thang ta dat nhimg boi day
dé6 & bén tay trdi, cdc dung cU nhu dao tre, bia tp, ném tre... dat bén tay phdi
d€ dé dang trong qud trinh thao tic 10ng day.

Ti€n hanh 16ng day theo trinh tU (Hinh 2-38):

* Thao day gai buOc canh tic dung cUa boi
day. Chi y chi thdo diy cla mOt canh

* Cing hai dau ndi cla bOi day, c6 tic dung
lam céc vong diy r0i nhau va céc canh tdc
dung cla b6i diy dugc thang.

* Chinh sUa cdc vong day cUa canh tdc dung
va phan dau nbi rdi ra roi sdp laji cho céc
canh va phan dau nli song song. Thao tdc
thuc hién trén canh tdc dung dugc thao day
gai.
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* Dung gidy cach di€n 16t canh chO, chua
10ng vao ranh, chOng xudc diy trong qua
trinh thao tic 10ng cdc canh tic dung cla
cic bOi day ti€p theo

* Cing canh tic dung d€ gill song song céc
vong day khi 16ng

* Dung hai tay dan mOng canh tdc dung cUa
bOi diy, ha 1an luot tung lugng nhd vio
ranh.(POi vGi ki€u dOng tim ta 10ng bOi
nho vao trudce, boi 16n vao sau).

* Diing dao tre ha nOt lugng diy con 1ai vao
ranh.
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* L&y dao tre chdi déu trong ranh d€ cic
vong ddy thang, song song.

* Pua bia dp tU mOt phia vao ranh.

* P&y tU tU bia tp vao ranh

* Pua bOi day ti€p theo 10ng tUong tU thao
tac trén.

* Chd y chi€u chuyén ti€p gilrta cac bOi day
trong mOt tO bOi, va tao hinh dang ngay cho
b day.
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Phan dau ndi nho ra phia ngoai 2 dau rinh
phdi déu nhau, can xUng, hai dau khong
dugc so le hoac ngén dan di. Poan chéo(N)
phdi song song, cidc géc nghiéng  khong
dugc thay d6i. Cac dinh cUa phan dau noi N
phdi nam thang hang va ndm & chinh gilta
budc 16ng day.

* Culi cung ta ha n6t nhlmg canh cho ||
xuOng rinh. Hoan tat qu4 trinh 10ng day.

Hinh 2-38. Trinh tU’ IOng ddy
Chit ¥:

- P0i vbi ki€u dOng tim: LOng bOi diy nhd nhat trong t6 day trudc dé
dé dang thao tdc cdc t6 bOi day sau. ChO 1/3 s6 canh tic dung dudi mot cuc
dau tién.

- P0i vbi ki€u dong khudn hoa sen: LOng binh thuOng chd 1/3 s canh
tac dung cla mOt cuc dau tién.

- b6i vdi ki€u dOng khudn mée xich: LOng canh dau tién sau d6 c(f cach
mOt canh 10ng mOt canh ti€p theo cho dén hét. Sau d6 ha sO canh chd cla
mOt cUc dau tién.

- b6i véi ki€u x€p kép: PE chd cd mdt cuc dau tién. LOng 16p dudi
trudc 18p trén sau. Sau khi 106ng hét ta ha nOt nhing boi day chd.
Nhe nhang 10ng tUng canh cudn diy vao ranh, n€u diy quan chat qu4, bép
nhe canh culn diy cho cic vong day 10ng ra, 10ng vio ranh dugc dé dang.
Sau khi 16ng d0 2 cubn day vao ranh, dung diy gai budc vit cO dinh 2 dau
cuOn diy v&i nhau, gitt cho cudn diy khong xé dich.
Ta c6 th€ 10ng day theo 2 cdch khac nhau .

- C4ch 1: 16ng c4c cubn day tUng pha riéng biét.

- C4ch 2: 16ng 1an 1ugt cdc cudn day lién ti€p cla ca 3 pha.
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Céch th(r nhat don gidn, dé 16ng nhung hinh thiic trong khong dep.
Céch th( hai khé 16ng hon nhung hinh thic dep.

Khi thuc tap nén 1am cd 2 céch trén

BuUGc 8. P&u cdc b0i day, budc cb dinh:

* P4u cdc bOi day:

Dua vao sO d0 trai d€ ddu céc tO boOi diy trong cung mOt pha (n€u thuc
hién quén roi cic t6 boi). Khi ddu cic mOi nbi phdi ddm bdo dan dién t6t,
chac chan (trudc khi ddu phdi cao sach cic dau day, xoan chat sau dé thuc
hién han dau day). Tat cd cic mOi nOi phdi dudc 10ng ghen cich dién, dé€
tranh cham chap vGi cac mOi nOi khéc.

Xdc dinh t6 boi day cUa cic pha, ddnh ddu dau dau, dau cubi cic t6 boi
day. Cin c(f vao Zabe- xyz d€ xdc dinh ding cdc ddu cuc cla dOng c0, danh
dducic ddu A,B,Cva X, Y, Z.

Céc dau day dau ra hOp cuc dung diy mém c6 vO boc PVC cé dudng
kinh gdp 2 1an dudng kinh diy quan d€ tranh va cham manh lam dUt cic dau
day. Cdc dau day cUa cic t6 bOi diy nbi v6i nhau dugc thuc hién bang céc
m&i nGi xodn ddu day hodc mdi ndi n6i ti€p cac mbi néi dugc han thi€c chac
chan va lubn ghen cdch dién.

* Bdng bo va dai day: Sau khi di 10ng xong ta ti€n hanh 16t cach dién gila cac
t0 bOi diy va dau céc td boOi day trong mOt pha.

Muc dich cUa viéc bing b6 cdc dau day 1a 1am cho tat cac cic vong diy
lién k&t véi nhau 1ai thanh mOt kh6i vitng chac, khi dOng co 1am viéc céc
vong day khong bi xé dich tuong dOi v&i nhau, 1am hdng cich dién. Viéc bing
b6 d€ tao hinh ddng cho b0 diy, phan dau ndi cla diy quan khong bi cham
vao roto, stato, vO va ndp day.

Phai c4ch di€n tuyét d6i cdc cuOn diy cla 3 pha v3i nhau. Cong viéc d6
20i 13 ‘L6t vai “ Cdc mi€ng gidy cdch dién dugc cat theo cic hinh ddng khéc
nhau. PO 16n va géc cong phit hgp vdi kich thudc phan ngoai cubn day. PO
day cUa gidy phu thuOc cong sudt dOng co. POng cO c6é cong sudt cang 16n
yéu cau cich dién cang 16n, phdi sU dung loai gidy day, nhi€u khi phai st
dung hai, ba 18p gidy.

Chon diing vi tri d€ 16t vai cdch dién gilta cdc pha. Dung dao tre tach vi
tri cic bOi day gbi 1én nhau, cUa phan dau n0i gilta cic pha. Sau dé dung bia
16t vai da cat san, phit hgp véi hinh ddng phan dau ndi diy dOng co.

Pua mié€ng bia 16t vai, ddy tat sit xuOng cham vao phan dau bia 16t ranh
va de 1én trén cach dién gilra hai 18p (truGng hop x€p kép).
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Day diing d€ bing bé phai 12 loai day chuyén dung chiu nhiét (bing vai
mOQc, sgi thUy tinh) n€u khong c6 céc loai day trén ta c6 th€ dung day gai.

Thuc hién phuong phép bing bé phan dau ndi. sap x€p cdc dau day
gon gang, dung bing vadi mOc chiu nhiét, gilt chat cic phdn dau nbi. Cong
dung cUa diy dai 12 x€p gon phan dau ndi gilr gidy 16t vai cach di€n gilra cac
nhom.

Hoan thanh dUa céc dau day ra hOp cuc (Hinh 2- 39).

Hinh 2- 39. DOng cO sau khi dd quén hoan chinh.
BuGc 9. Ki€m tra cdch dién, thong mach cdc pha:

- Ki€m tra thong mach : D€ riéng 6 dau diy 3 pha dung dong hd van
niing hodc béng den day téc do thong mach AX _ BY _ CZ.

- Ki€m tra cdch dién: Ding ddng hd Megaom hodc béng den téc (khong
diing d6ng hO van niing va biit dién vi thuGng quan xong d6 &m cubn diy cao
thi€u chinh x4c). Po cdch di€én: pha v&i pha va pha v&i vO mdy, di€n trd cich
di€én phdi ddm bao (Red = 0,5MQ).

Budc 10. Chay thir - sOn tém:

a. Chay th(r: Sau khi da ki€m tra cic di€u kién da ddm bdo, 1ap rip cin
chinh, ddu diy Y hoic A cho b0 diy PC.

Doéng dién, cho dOng cO van hanh khong tdi. Ding ampe kim cdp vao
ba day pha tir Iudi dién ddu vao hOp cuc d€ ki€m tra tri s6 dong dié€n 3 pha,
tri s6 nay phai cin bang nhau cho ca 3 pha.

b. SOn tam:
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Tam say b0 diy quan 1a mOt trong cic y€u td quyét dinh chat lugng st
dung lau dai cUa dOng cO dién.

Muc dich cUa viéc son tam:

* Tang cuOng khad niing chiu nhiét:

- TruGc khi soOn tam kha niing chiu nhiét cap Y (80°  85°)

- Sau khi sOn tam kha niing chiu nhiét ting 1én cdp A ( 105°)

* Ting cuOng khd ning chOng &m;

* Tdng tinh cach dién: Sau khi son tdm d6 cich dién ting tUrS 7 1an;

* Tidng d® bén c0 hoc:

- Tao thanh khéi lién két viing chac

- ChOng #n mon hod hoc

Sau khi da ki€m tra chay th(r ti€n hanh son tdm theo qui trinh:

- S8y chudn bi:

Sau khi dd quan va th(r khong tai, ddng co chay tOt thi chudn bi tdm
son cdch dién.

Ta bié€t rang trong qud trinh qudn diy, hoi 8m hodc m0 hdi tay c6 thé
xam nhdp vao diy, bia cich dién,... nhat 1a cic loai diy boc s0i cang dé hit
dm, cho nén truGc khi son tdm phdi qua cong doan sdy chudn bi d€ hoi am
bay ra hét.

ThOi gian sdy tU (4h = 12h) tuy theo loai may nhO hodc 16n, nhiét do tur
(100°C = 110°C).

- T8m sOn cdch dién:

Son cédch dién 1a m6t hOn hgp cédc chat tao mang son: Nhua dudng —
bitum, ddu nhét chuyén dung cho mdy dién,... vGi nhitng dung méi hltu co.

Sdy 1an 1 xong, 1dy dOng cO ra ngoai d€ cho nhiét d0 ha xudng khodng
(65°C+70°C) r6i mdi tdm sOn vi n€u sOn ngay trong lic mdy con néng trén
70°C thi son thdm vao cubn diy bOc hoi qud nhanh tao thanh mét 16p mang
mOng bao kin bén ngoai, ngin khong cho soOn tham siu vao trong rdnh n{ra.
Nguoc 1ai néu néu dé€ nhiét d0 dudi 60°C thi son clng khong du sUc thdm
sau vao trong cac khe day.

Cong doan tam son cach dién thuc hién theo 2 budc:

+ Son tam:

P& tdm vao cac cudn diy cla may di€n, thi€t bi dién ta thuOng st dung
2 loai son cap A va cap B:

Son cich dién cap A trong nudc san xudt nhi€u Ia son gdc bitum cé ki
hi€u 447 va 458, tuy chiu 8m tOt nhung kém chiu dau, c6 mau den.
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O ving nhiét déi, khi hdu néng m nén dung loai son céch dién cép B,
son dau gliptan, chat luong tOt hon. Hién nay sta ch(ta may dién & nudc ta
thudng ding son cla Lién X6 cii (Nga) hodc 1154 cla Trung Qudc c¢é mau
vang sang d€ tam day mdy dién, mang son chju ddu. SOn gliptan mau nau sam
do xi nghiép qubc phong sdn xudt hi€n c6 ban trén thi trudng, cong dung ciing
nhU trén.

Khi tdm soOn, dem stato nhing viao chdu son khodng 5 phit dén khi
khong c6 bot nGi 1én 1a dugc. N€u chi ¢6 it son cach dién hodc nhiing dOng co
16n khong th€ nhing cd dOng cO vao dugc thi ding bi€n phap dbi son: Dbc
ngUoc dOng co 1én, dOi son vao hai ddu cudn day cho dén khi chdy thdm sang
dau kia, 13t di 1at 1ai vai 1an khi nao thdy son khong thé ngdm vao trong nlfa
m&i thdi. Sau d6 d€ son nhé bdt di mdi cho vao 1o ti€p tuc sdy kho, khong nén
d€ bén ngoai qui V2 gi0.

+ Son phu:

Sau khi da son tam d€ tao mOt 13p mang nhan, béng ting dO bén, tao ra
chat bdo vé chOng am, chiu nhiét d0, chiu dau, chOng mOc va héa chat, chiu
hO quang do cdc cuOn diy hodc chi ti€t cich dién khéc, ngudi ta phai son phu
cdc loai son nhu thuOng diing 12 loai cla Lién X6 cii “men dau gliptan” c6
mau xdm sdy & nhiét dd 105°C mdi kho d€ son phll cudn day mdy dién.

- S8y cdch dién:

Say sau khi tdm son 1a mOt giai doan rat quan trong, phdi ddm bdo sdy
ding nhi€t d0 va thoi gian quy dinh. Néu khong tuan thU dudc hai di€u ki€n
ndy thi son khong kho tOt, ciach dién clla may di€n s€ kém. Hi€n tuong mat
ngoai kho, phia trong diy con dinh 12 hdu qud cUa quy trinh sdy khong ding.

Thong thudng sdy & nhiét d0 (110°C = 115°C) thdi gian sdy vao khodng
(6 gi0 + 24 gi0) tuy thudc ki hi€u son va cG mdy to hay nhd, ki€m tra d0 cach
dién On dinh trong khodng (2 gi0 + 4 gi¥), sO tay vao mang sOn khdng con
dinh mdi coi 12 xong dot nhat.

Dié€u can chi y 14 tdm 18n dau phai ding son loing, n€u son bi dac thi
dung xing hay dau chuyén dung d€ pha ra cho loang, son md&i chui hét vao cic
16 trong ranh quén day thi m&i dat yéu cau.

Lic bat ddu sdy can ting nhiét d6 1én tU tU va sdy & mUc db (60°C +
70°C) trong (3 gi® + 4 gi0), sau d6 mdi ting 1én (110°C + 115°C) d€ tranh hién
tuong 18p sOn mat ngoai khd nhanh tao thanh mang kin, can tr& 18p trong
khong kho hét dugc.
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Cong doan tdm son 1an th( hai, ding son dac hon, d6 nhGt cao hon dé
cho son nhét kin nhitng 16 hOng con 1ai, ddng tic soOn sdy clng nhu 1an
trudc.

c. Gidi thi€u cic phuong phap sdy mdy di€n:

Sdy mdy dién c6 nhi€u phuong phap khic nhau:

* SAy tuan hoan nhiét: Phuong phdp sdy bang 10 sdy. Thong thuOng 10
dugc d6t néng bang day dién trd, nhiét d0 dugc di€u chinh bang dién trd
nhiét.

* Sy bang tia hOng ngoai: Cach sdy nay khic vdi cach sdy nhiét bang
dién trd, chU y€u dua vao kha ning hdp thu ning Iuong blc xa do tia hOng
ngoai d€ bi€n thanh nhiét ning d€ ti€p xic cac b€ mat bén trong cla phan 16i
dugc sdy. Nhu thé chat céch dién dugc 1am khd dan tlr phia bén trong ra phia
bén ngoai. DAy téc dén hOng ngoai dugc dot néng & nhiét d6 2000 ~ 2300°K
(thap hon dén thuGng), quang thdng gidm 2,5 1an.

* S8y bang dong dién trong ddy quan (T6n hao dOng):

Phuong phép nay cho dong dién vao bd diy quan, 1am cho diy quan tda
nhiét d€ tu sdy kho chat cach dién da t&m. Nhu th€ nhiét tda ra tU bén trong
1am bay hoi dung mdi, kho nhanh chat cich dién.

Khi sdy dOng c0, dién dp dua vao b diy quan khodng (15% dén 20%)
dién 4p dinh mUc cla bd day qudn, céc cubn cla mOt pha dudc mac noi ti€p
vGi nhau thanh hinh tam gidc hé (Hinh 2- 40). Dong di€n qua b0 diy quan cé
th€ bang dong dién dinh mUc. Can trang bi mOt role bdo vé d€ tranh dong
dién sdy vuot qua dinh mUc, thOi gian sdy it nhat 10 gid.

MBA TN RN

T

(15 -20)%Udm

[ 4

Hinh 2- 40. Cdch mac mach s8y bang dong dién

C6 nhi€u céch s8y bang dong dién khic nhau:
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- Say bang dong 1 chi€u: dong dién sdy thudng bang 50 ~ 70% dong
dinh mUc cla cuOn day. Nhiét d0 cUa cudn day trong khi sdy dugc di€u
chinh bang dong dién sdy. Khi két thic qu4 trinh sdy phdi gidm dan dong sdy
xubng bang khong rdi mdi cat dién.

- Say G & ché d6 ngan mach (thudng dung sy MP dong bd):
phuong phép nay cudn day stato dugc nOi ngdn mach. Réto dugc quay tdi
tOc d0 dinh mUc, di€u chinh kich thich ting dan d€ sinh dong cdm Ung trong
stato. Dong trong stato ting dan bang 50% dong dinh mUc, Mdy dién bat dau
dudgc sdy cho tGi khi dong bang dong dinh mUc trong khodng thdi gian tir 1
dén 4 gid tuy thulc cong sudt.

* Trong di€u kién slra chita mdy di€n gia dung nho khong cé 10 sdy thi
c6 th€ dung béng den (100W + 200W) dat truc ti€p vao stato (khong d€ cham
vao ddy quan) rOi day kin 1ai, nhiét d0 trong thiing sdy don gidn nay van phai
dat khodng 110°C va sau (10 gi0 + 20 gi0), thi ddy quan m&i kho tOt duoc.

d. Kiém tra cich dién sau khi tam:
Ciing ti€n hanh theo cdch ki€m tra ngudi nhU phan trén xem lai d0 cich dién
dat yéu cau thi m&i cho ddng co hoat dOng.
* Cac budc va cach thue hién cong viéc:
1. THIET Bl, DUNG CU, VAT TU':
(Tinh cho mOt ca thuc hanh gdm 20HSSV)

TT | Vattw- Thiét bi- Thong s6 ky thuét | Po S6 luong
Dung cu nvi
1 | Loi thép BbC KDB 24 ranh cai 5
2 | Day € may = 0,40mm kg | Theo tinh todn
3 |Gidy ciach  dién 0,5mm m 3
thuGng
4 | Ghen c4ch dién 2, 4mm Sgi
5 | Khuon quén da ning cai 5
6 | Thi€c han, nhua thong
7 |Day gai, bing mOc,
day dién mém
8 | Mdy quan day 5
9 |PbnghdM ,dbng cdi 5
hO van ning
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10 | Kim, tuOc nO vit, bia BO 5
20 hodc cao su, ma Op

2. QUI TRINH THU'C HIEN: Muc 6.2
* Bai tap thuc hanh cla hoc sinh, sinh vién:
Tuy theo di€u kién cu th€ ma lua chon quan 1ai bd diy stato clla dOng
c0 khong dOng bO 3 pha ki€u dOng tdm c6 sO ranh Stato 12 36 hodc 24 ranh.
VD: Quan lai bd diy stato PC KPB 3 pha ki€u dong tim cUa b day
mOt ddng cO 3 pha c6:
Z=24;2p=4;,m=3; W=70 V()ngllb()'i; Day ¢ may =0,40mm
ThaGi gian hoan thanh: 3 ca
1. Chudn bi thiét bi, dung cu, vat tu.
2. Chia nhom:
MOi nhém tU 3 — 4.
3. Thuc hién theo qui trinh: Muc 6.2
- Sinh vién thuc hi€n bai tap va ghi chép vao phi€u luyén tap (Mau 3)
- Gido vién quan st udn nan tric ti€p va ghi vao phi€u theo doi (Mau 4)
Mau 3. PHIEU LUYEN TAP SO ...

= NDOM SO: wererererererererereerereeseresesesesesesesesens Lép:..........
L Nhém trudng.
2
B

- NOi dung luyén tdp: Quan bd day Stato PC KPB 3 pha ki€u dong

tam.

- Ngay luyén ta@p: ...........................

- NOi dung thuc hién va dinh mUc thdi gian:...............cccceeeevvvuennn...

Nhém trudng
Mau 4. NHAN XET QUA TRINH LUYEN TAP

= NhOM SO: ..o, Lép: ...........
L Nhém trudng.
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B el
- NOi dung luyén t4p: Quan bd day Stato PC KPB 3 pha ki€éu dong
tam.

- Ngay luy@n tap: ...,

Luyén tap cUa tung SV
IT  IThoi gian (hoac nhém SV) Nhan xé.t,’ dél.lAh gia cla
Thuc , giao vien
en Thao tac
hién
Budc 1
TO trudng chuyén mon Gido vién hubng dan

* Yéu cau v€ danh gia két qua hoc tap:
Ké&t qua va sdn pham phai dat dugc:
Vé kY thuat: - Tinh todn chinh x4c thdng sO b0 day
- Quan ding sO vong day, cG day.
- Day quan séng, khong chOng chéo, ddu diy ding so do trai.
- Red > 0,5 MQ
Vé my thuat:
- Phan cuOn day ngoai rinh udn déu, diy séng.
- L6t vai ddm bdo hop 1y, bulc cO dinh bd day dep.

Sau khi két thic bai hoc, nghi€ém thu sdn pham gido vién can danh gia
k€t qua rén luy€n cla hoc vién trén cd ba mat: Kién thlc, k¥ ning va thai d0
theo thang di€m muoi nhu sau:

* Yéu cau veé danh gia k€t qua hoc tap:

Muc tiéu NOi dung Diém chuén
Kién thitc |- Phan tich dugc uu nhugc diém cla |2
day quan ki€u dOng tim, pham vi 4p
dung?

- Quan lai dugc BPC KPB 3 pha ki€u | 6
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KY niing dong tAm ddm bdo yéu cau kY thuat,
my thuadt va ding qui trinh
- Dam bdo thoi gian qui dinh 1

Thdi d6 - Rén luyén tinh can than cla ngudi thg | 0,5
- Pam bdo an toan cho ngudi va thi€t bi | 0,5

* Ghi nho:
Bai tap thuc hanh tham khdo:
1. Quan b0 day stato PC KPB 3 pha ki€u dOng tim. Bi€t dOng cG 3 pha do
nha mdy ché tao Pién co Ha nli sdn xudt Ki€u PC:
DK 31-2;Z=24;2p=2; m=3; P=0,6kw; n=2860 vg/ph; W=92 Vbng/1b6i;
Diy é may =0,59mm - 12 boi.

* Tinh todn céc thong sO diy quan:

- SO ranh dudi 1 cuc cla 1 pha

q= ﬁ % 4 (ranh)

- BuGc day quan: y, =2q + 2 = 2.4 + 2 = 10 (ranh)

- Budc day quan: y,=y+2=10+2 =12 (rinh)

- Rinh ddu c4c nhém day: Zd =3q+ 1 =3.4+ 1 =13 (rdnh)

- Ranh 18y dau diy vao, ra: A-B-C (X-Y-Z) =2q + 1 =2.4 + 1 =9 (rinh)

* SO do trdi:

T

Hinh 2-41 . SO do tra@i b0 ddy stato PC KPB 3 pha ki€u dbng tam
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Z=24;2p=2;m=3
2. Quan b0 day stato PC KPB 3 pha ki€u dong tim. Bi€t d0ng cG 3 pha do
nha may ché tao Pién co Ha ndi san xuat Ki€u PC: DK 41- 6; Z = 36; 2p = 6;
P =1kW; n =930 vg/ph; W = 76 vong/1 bOi; Ddy ¢ may =0,77mm - 18 bOi
day.
* Tinh todn céc thong sO diy qudn:
z .

- SO ranh dudi 1 cuc cla 1 pha: T 2pm 63

- Budc day quan: y, =2q +2=2.2 + 2 =6 (rdnh)

- Budc day quan: y,=y;+ 2 =6 + 2 = 8 (rdnh)

- Ranh ddu cdc nhém diy Zd = 3q+ 1 = 3.2 + 1 =7 (rdnh)

- Ranh 18y dau day vao, ra: A-B-C(X-Y-Z) =2q + 1 =2.2 + 1 =5 (rinh)
* SO dO trai:

P

Hinh 2- 42. S0 d0 trai b0 day stato PC KPB 3 pha ki€u dOng tam
Z=36;2p=6; m=23
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7. QUAN BO DAY STATO KIEU XEP PON CUA PONG CO KHONG
PONG BO BA PHA:

Muc tiéu:

- Trinh bay dugc dac diém, uu nhugc diém cla bd day kiu x€p don;

- Tinh todn cdc thong sO, vé& dudc so do trdi bd day ki€u x€p don;

- Thuc hién quén dugc b0 diy stato DC KPB 3 pha ki€u x€p don diing qui
trinh ddm bdo yéu cau kY thudt, my thudt va thdi gian.

7.1. Tinh todn cdc thong s6, vé so' do trai bo day:

a. Pac diém:

+ Céc cudn day c6 hinh ddng va kich thudc giOng nhau. (hinh 3- 40)

+ MOi canh clla mOt bdi didy hoan toan chi€m mot ranh, nén ning cao dudgc
hé s6 dién kin ranh. SO bOi diy cla toan bd ddng cO bang 1/ 2 tGng sO ranh.
+ Khuodn qué'n ¢6 hinh dang bau duc hodc hinh thang

/\/\

Hinh 2- 43. Nhom bOi day ki€u x€p don

b.Uu nhuoc diém:
+ Uu di€ém:
- Ché tao khudn quan don gidn, chi phai 1am mot khudn quén.
- Hinh thic b0 day dep hon ki€u dOng tAm.
+ Nhudc diém:
- C4c bOi day chOng chéo nhau hon ki€u dOng tam.
- Viéc 16t cach dién gilra cac bOi ddy phdi chi ¥ can than hon .
- LOng dau day phUc tap hon, mat nhi€u cong hon.
Ki€u day quan nay thudng dugc ding trong cic PC c6 cong sudt nho va
trung binh (dudi 10kW).
c. Phuong phdp tinh todn va vé sO do trdi:
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- PhuOng phap tinh toan:
BuGc I: Tinh s6 ranh dudi mOt cuc clla mOt pha

q (ranh)

p.m

Trong d6:  Z : SO rinh cUa Stato.

2p: SO cuc clia ddng co.

m: SO pha.
Budc 2 : Tinh budc quan y: cin ¢l vio q

-NE€u qlasb chan: y=3q (rinh)

-Néuqlas61é: y=3q+1 (rdnh)
Budc 3: Tinh ranh d€ ddu cic nhém cuOn day :

- Né€u qla s chan: Z,=3q+ 1 (rdnh)

-Néuqlas61é: Zy=3q (rinh)
Budc 4: Tinh ranh d€ 18y céc dau diy vao va ra cla cic pha.

7 ABC- XYZ =2q + 1 (tanh)

Budc 5:Tinh s6 nhém bdi day cUa 1 pha va cd may

Vi 1a diy quan 1 18p nén ta c6 s& nhém bbi diy cla 1 phalan=p

Cd& mdy c6 3 pha nén c6 3n nhém bdi diy va 3n=3p

- Phuong phép vé:

Cic budc tuong tu nhu vé diy quan ki€u dOng tAm nhung chd ¥ 13 hai
canh tic dung nam G hai ranh k& nhau phdi quay v€ hai phia.
d. Vidu dp dung:

Vé s0 d0 trdi ki€u x&p don bd diy stato dOng cO 3 pha c6: Z = 36; 2p =

4
Budc 1: Tinh s6 ranh dudi mOt cuc cUa 1 pha.
_ L 20
2pm 4.3 (qle)

Budc 2 : Tinh budc day quan y
Viqlénény=3q+1=3.3+1=10 (rinh)

Budc 3: Tinh ranh d€ ddu cdc cuOn day.
7d=3q =33 =9 (rinh)

Budc 4 : Tinh ranh d€ 13y cac dau diy vao va ra cUa céc pha.
ZA-B-C(X-Y-7)=2q +1=2.3 +1=7(rdnh)

BUGc 5:Tinh s6 nhém bOi day cUa 1 pha va cd may
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Vi 12 day quén 1 16p nén ta ¢6 s6 nhém bdi day cla 1 phalan=p=2

Ca mdy c6 3 pha nén c6 3n nhém b0i diy va 3n=3p =2.2 = 6.

Vay mdy c6 6 t6 bOi, mOi t6 bOi c¢6 3 boi ddy va s bOi diy cd may 1a
18.

* SO do trdi:

Iaanal

Hinh 2 -44. SO d0 trai ki€u x€p don bd day stato d0ng cO 3 pha

Z=36;2p=4; m=3
7.2. Qui trinh qudn lai bd day stato cla déng co' KPB 3 pha kiéu xép don:

Tudng tU nhu v&i ki€u dOng tim (muc 6 -2). Chi y & budc 10ng day:

- P0i vdi ki€u dong khudn hoa sen: LOng binh thudng chd 1/3 s canh
tac dung cla mOt cuc dau tién.

- b6i vdi ki€u dOng khudn mée xich: LOng canh dau tién sau d6 c(f cach
mOt canh 10ng mOt canh ti€p theo cho dén hét. Sau dé ha s6 canh chd cla
mOt cUc dau tién.

*Céc budc va cach thuc hién cong viéc:
1. THIET BIl, DUNG CU, VAT TU":
(Tinh cho mot ca thuc hanh gdm 20HSSV)

pr | VAW -Thitbl e Gk thuat | P | $6 Iuong
Dung cu nvl
1 | Loi thép bC KDB 24 ranh cai 5
2 | Day € may = 0,40mm kg | Theo tinh todn
3 |Gidy ciach  dién 0,5mm m 3
thuOng
4 | Ghen céch dién 2, 4mm Soi
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5 | Khuon quan da ning cai 5

6 | Thi€c han, nhua thdng

7 | Day gai, bing mOc,
day dién mém

8 | May quan day 5

9 |POnghOM ,dOng cai 5
hO van niing

10 | Kim, tubc n@ vit, buia BO 5

20 hodc cao su, ma Op

2. QUI TRINH THU'C HIEN: Muc 6.2 va 7.2
* Bai tap thuc hanh cla hoc sinh, sinh vién:

Quan lai b0 day stato PC KPB 3 pha ki€u x€p don cla bd diay dOng
cOKbB baphacé: P=0,6 kW;Z=24,2p=4, m=3, W=70 V(‘)ng/1b6i; Day é
may = 0,40mm.

- ThOi gian hoan thanh: 2 ca
1. Chudn bi thiét bi, dung cu, vat tu.

2. Chia nhom:
Moi nhém tUr 3 — 4.
3. Thuc hién theo qui trinh: Muc 6.2
- Sinh vién thuc hi€n bai tap va ghi chép vao phi€u luyén tap (Mau 3)
- Gi4o vién quan sit uOn néq truc ti€p va ghi vao phi€u theo ddi (Mau 4)
Mau 3. PHIEU LUYEN TAP SO ...
= NDOM SO: wereeererererererererereseresesesesesesasesesesens LOp: ...........

| TR Nhém trudng.

- NOi dung luyén tdp: Qudn bd day Stato PC KPB 3 pha ki€u xép
don.
- Ngay luyén tap: ............c.c.cceoevve

Nhém trudng
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Mau 4. NHAN XET QUA TRINH LUYEN TAP
= NBOM SO: oot Lép:..........
Lo Nhém trudng.

- NOi dung luyén t4p: Quan bd diy Stato PC KPB 3 pha ki€u x&p
don.
- Ngay luyén tap: ...........c.c.coevennn

Luy@n tap cUa tung SV
(hoac nhém SV) Nhan xét, danh gia cla

Thuc gido vién

hién

TT [Thoi gian

Thao tac

Budc 1

TG trudng chuyén mén Gido vién hubng dan
* Yéu cau ve danh gia ké€t qua hoc tap:
Két qua va sdn phdm phdi dat dugc:
V€ kY thudt: - Tinh to4n chinh x4c thong sO b0 day

- Qudn diing sO vong diy, cJ day.

- Day quan s6ng, khong chOng chéo, ddu diy ding so dO trdi.

- Red > 0,5 MQ

VEé my thudt:

- Phan culn diy ngoai rinh ubn déu, diy séng.

- L6t vai ddm bdo hop 1y, bube cd dinh b day dep.

Sau khi két thiic bai hoc, nghi€m thu sdn pham gido vién can danh gid
k€t qud rén luyén cla hoc vién trén cd ba mat: Kién thlc, k¥ niing va thdi d0
theo thang di€m mudi nhu sau:

* Yéu cau ve danh gia két qua hoc tap:
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Muc tiéu NOi dung Diém chuén
Kién thtrc |- Phan tich dugc uu nhudc diém cUa |2
day quan ki€u x€p don, pham vi 4p
dung?
- Quan lai dugc BC KPB 3 pha kiéu | 6
KY niing x€p don ddm bdo yéu cau ky thudt, my
thuat va ding qui trinh
- Padm bao thdi gian qui dinh 1
Thdi do - Rén luyén tinh can than cla ngudi thg | 0,5
- Pam bdo an toan cho ngudi va thi€t bi | 0,5
* Ghi nho:

Bai tap thuc hanh tham khao:

1 . Quan lai b0 day stato DC KPB 3 pha ki€u x€p don cla by day mbt dOng
cO 3 phacé: P=0,6kW;Z =24, 2p =4, m=3, W= 70 vong/1b0i; DAy & may

= 0,40mm.

* Tinh todn céc thong sO diy quan:
- SO ranh dudi mOt cuc cla 1 pha.

- Budc day quan y:

Z

— ﬁ 2(ranh)
2pm 4.3

- SO ranh d€ d&u cdc cuOn day:

VigchannénZ, =3q+1=3.2=1=7 (rdnh)

- SO ranh d€ 18y cdc dau diy vao va ra clla cic pha:
Z ABC- XYZ =2g+1=22+1 =5 (ranh)
- Tinh sO nhém bdi diy cla 1 pha va cd mdy
Vi la ddy quan 1 16p nén ta c6 s6 nhém bOi diy cla 1 phalan=p=2

C& mady c6 3 pha nén c6 3n nhém bOi diy va 3n=3p =2.2 = 6 nhém b0i day(12

bGi day).
* SO dO trai:

Vi q chan nén y = 3q = 3.2 = 6 (rdnh)
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Hinh 2-45. S0 do trai ki€u x€p don Z=24; 2p=4; m=3

2. Quan b0 day stato PC KPB 3 pha ki€u x€p don clia bd diy mOt dOng co 3
pha c6: Z = 36; 2p = 6; m = 3; P = 1kW; n = 930 vg/ph; W = 76 vong/1bdi; Day
é¢may =0,77mm- 18 boi.
* Tinh todn cdc thong sO ddy quén:

- SO ranh dudi 1 cuc cla 1 pha

_ L ﬁ 2 hc
- 2pm 6.3 (qchan)
- Budc day quan y = 3q = 3.2 = 6 (rdnh)
- Rianh ddu cdc bdi diy: Zd =3q + 1=3.2+ 1 =7 (rdnh)
- Rinh 18y dau diy vao,ra: Z A-B-C (X-Y-2) = 2q + 1 =2.2 + 1 = 5(rdnh)
Vi la diy quan 1 16p nén ta c¢6 s6 nhém bOi diy cla 1 phalan=p =3
Ca mdy c6 3 pha nén c6 3n nhém b0i diy va 3n=3p =3.3 = 9 nhém bOi
day (18 boi day).
* SO dO trdi:
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N

Hinh 2-46. S0 d0 trdi ki€u xép don Z = 36; 2p = 6

8. San ph@m chinh:

+ X4c dinh cuc tinh clla DC KPB 3 pha, dau diy, van hanh.
+ SUra ch(ra m6t s6 hu hdng thong thudng DC KPB 3 pha.
+ BO day stato PC KPB 3 pha ki€u dOng tim,

+ B0 day stato PC KPB 3 pha ki€u x&p don.
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BAI 3. PONG CO KHONG PONG BO MOT PHA
Ma bai: MD13 - 03
Gigi thiéu:

POng co KPB mOt pha thuOng dugc ding trong cdc dung cu thiét bj
sinh hoat va cong nghi€p, cong sudt tU vai oat d€n vai trim o4t va ndi vao ludi
dién xoay chi€u mOt pha. C6 hai loai dOng cO khong dong bO mOt pha dé 1a
khéng dong bO mOt pha ki€u vong ngdn mach va ddng c0 khong dbng bd
mOt pha ki€u tu dién cudn diy phu. Do nguyén Iy m3 may khac nhau va yéu
cau tinh ning khdc nhau ma két cdu khac nhau.Tuy nhién k&t cdu cO ban van
c¢6 hai phan chinh giOng dOng co khong dOng b0 ba pha, chi khéc 1a trén stato
c6 hai day quan: diy quan chinh (ddy quan lam vi€c) va diy quan phu (diy
quan m& mdy). Rd to thuOng 14 loai 16ng séc.

Muc tiéu:

- Hiéu dugc cdu tao, nguyén 1y lam viéc cla dOng cO khong dong bO 1 pha
cac loai;

- Trinh bay dugc cic phudng phap di€u chinh tdc d6 clia dOng c0o;

- Xdc dinh dugc cdc dau day va s dung dugc dOng co khong dong bd 1 pha
cac loai;

- Biét cich quén b0 day stato dOng co khong dong bO 1 pha loai thong dung
nhat ki€u tu dién 1 va 3 cap tOc d6 dat yéu cau kY thudt, my thudt, ding thoi
gian;

- SU dung dung cu, thi€t bi do kiém ding kY thuat;

- Can than, nghiém tidc, an toan.

NOi dung chinh: )

1. CAU TAO, NGUYEN LY LAM VIEC CUA PONG CO KHONG DONG
BO MOT PHA KIEU VONG NGAN MACH:

Muc tiéu:

- Trinh bay dudc cdu tao clla DC KPB 1 pha vong ngdn mach;

- Gidi thich nguyén ly lam viéc cla PC KPB 1 pha ki€u vong ngan mach;

- Trinh bay dugc phuong phap ddo chi€u quay, phuong phap thay dGi tOc dO:

- Gidi thich dudgc cic thong sO dinh mUc cla dOng cO.

1.1. Cu tao:

* Phan tinh (Stato):

_ Loi thép :

Pugc cdu tao bdi nhi€u 14 thép kY thuat di€n c6 chi€u day (0.35
0.5)mm ghép lai. Loi thép dugc ghép tU céc 14 thép ky thuat di€n c6 hinh dang
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cuc ttr. O khodng 1/3 cung cUc c6 dép ranh d€ dat vong ngdn mach. D& néi
kin mach tU dung hai mi€ng sat non dugc ubn cong theo mat cuc goi la sat
lién tU (hinh 3-1).

Hida diy

¥ ||:I|__I I'|'!;.|:!
mgch

Hinh 3-1. C8u tao PC KPB 1 pha ki€u vong ngdn mach

- Cudn day :

CuOn day lam bang dOng; phia ngoii c6 trang & may cich dién va dugc dat
vao ranh Stato dm 1ay cac cuUc tU, ciach dién vGi 16i thép. SO culn day va sO
vong trong moOi cubn phu thube vao cong sudt clia ddng co, dién dp s dung
va tOc d0 quay cUa Roto.

* Phan dOng(Ro to):

Pudc 1am bang cic 14 thép kY thuadt dién ghép lai v&i nhau phia trén c6
x€ ranh dat cdc thanh dan bang déng hodc nhdm (Réto 16ng séc) hodc diy
quan (Réto day quan). Hai phia ddu cla Réto c6 hai vong ngan mach bang
dong hodc nhom tao thanh mach kin. Néu dOng co dugc st dung 1am quat thi
canh quat dugc gén trén truc cla rd to.

1.2. Nguyén Iy lam viéc:
1.2.1. Nguyén ly Iam viéc:

Khi dat vao culn diy cla dOng co mOt pha ki€u vong ngdn mach mot
dién 4p xoay chi€u mOt pha, dong di€n nay s€ sinh ra mOt tU truOng trong
khodng khong gian cUa stato. DAy 1a tU truOGng dap mach, khong sinh ra mo
men quay nén dOng cO khong tu khéi dOng dugc. Nhung do trong phan cuc tUr
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c6 vong ngdn manh nén tU truOng dap mach (tU thong ) s€ chia ra lam 2
phan:

- 'moéc vong G phan cuc ngoai.

- " 'méc vong G phan cuc c6é vong ngdn mach.

" sé&1lam cho vong ngdn mach xudt hién xudt hién mot stc dién dOng

cam Ung E, va dong dién cdm Ung I,. Dong I, 1ai sinh ra mOt tU truOng .
TOng hop tUr thong , va ~ s€ 1a tU thdng , qua vong ngdn mach. Nhu vay
trong khodng khong gian cUa Stato c6 hai thanh phan tU thong "va .

D’ A

D’

Hinh 3-2. DO thi véc tO va tU thong cia DCKPBI pha

ki€u vong ngdn mach

TU thong tOng 1 tGng hop cUa hai tU thong nay, s€ 1a tU thong quay va
sinh ra md men quay ¢6 md men m@ mdy khac “0” 1am cho 16 to quay. M6 men
md mdy cUa loai ddng cO loai nay nhO nén thuGng sU' dung cho nhitng dOng
cO cong sudt bé.
1.2.2. Céc thong sO kY thudt:

Céc thong sO kY thudt do nha sdn sudt qui dinh va dugQc ghi trén nhin
dOng c0, bao gbm:

- Cong sudt dinh mUc (Pdm - W, kW): Cong sudt dau ra trén truc dOng
cQ,

- Dién dp st dung (V);

- Tdc d6 dinh mlc (ndm —vg/ph): Tdc d0 rd to;

- SO cuc tU 2p;

- SO vong day cla 1 bOi W(vg), dudng kinh diy quan (mm).
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1.3. SO’ d6 trai mét s6 déng co khong déng bé mét pha kiéu vong ngdn
mach:
Céch 1ap sO d0 cuOn day stato:

G DC KDPBI pha dang cuc 18i trén mdi cUc ¢6 quan mOt cudn day.
Stato thuOng dugc ché tao cé hai loai: 2 cUc va 4 cuc. Tuong Ung s€ cé hai
bGi diy cuc hodc bdn bdi day cuc. C6 hai ciach ddu cic bOi diy nay: ddu nOi
ti€p hodc dau song song.

Loai hai cUc c6 2 bdi day thudng dugc dau noi ti€p;

Loai bOn cuc c¢6 4 bdi diy c6 thé dadu nli ti€p hodc song song. Néu
cuOn diy dau ndi ti€p & dién dp 220V thi c6 th€ chuyén xulng dién 4p 110V
bang cich dau song song hai mach ré.

/\/\/\/\

Hinh 3-3: P4u nli ti€p “dau - ddu; culbi - cudi” hodc
“trong-trong; ngoai- ngoai”

/\/\/\/\

A
I
B Yy r [ &

o o)
Hinh 3-4. D4u song song
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VD: Quat ban mOt pha ki€u vong ngdn mach mot cap tdc d0 2p = 2 (Quat
ban 32W)

/\/\

a4 L L

\/\/

(o) (o)
Hinh 3-5. SO d0 trdi quat ban m0t pha ki€u vong ngdn mach

mOt c8p t0c dd 2p = 2
- Thong sO kY thuat :

+ P =32w

+ U =220v

+ SO 1iéu b0 day: GOm hai bOi day, ¢ day : = 0,24mm ;

Wbdi= 1050vg - 2 b6i day
1.4. Phurong phdp d@o chiéu quay, phurong phdp thay déi tdc do:
1.4.1. Phuong phéap ddo chiéu quay:

Trong két cdu ki€u nay, dOng co tu khdi dOng dugc 1a do vong ngan
mach quy€&t dinh. Vi vay, chi€u quay cUa Réto phu thubc vao vi tri clla vong
ngdn mach. Do vi trf vong ngdn mach dat & 1/3 cuc tU, cho nén vong ngan
mach dat vé phia nao thi rd to s& quay vé phia dé.

MuOn ddo chiéu quay cUa loai dOng cO nay, ta phdi xoay stato quay di mOt
g6c 180°, nghia 1a thay d6i vi tri cUa vong ngdn mach trong khéng gian ma ta
xdc dinh.

1.4.2. Phuong phdp thay d6i tbc do:

Vi s6 cuc tUr da dinh san nén thudng dOng co dudc quan chay mot tbc
d0 hodc c6 thé thay d6i bang cich qudn thém cudn khdng ngoai (quat trén)
hodc cédc cuOn diy sO dat trong céc rinh 16i thép stato (quat ban) lic nay thay
doi toc dd dudi tbc dO dinh mUc, thuc chat 1 gidm dién 4p dat vao dOng cO.
* Cac budc va cach thuc hién cong viéc:

1. THIET Bl, DUNG CU, VAT TU'
(Tinh cho mOt ca thuc hanh gdm 20HSSV)
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1T Loai trang thiét bj SO luong
1 |Pbng co KPB 1 pha ki€u vong chép 5 b0
2 | Day ngu0On, dong hO van ning, Am pe kim, biit dién, | 5 b0
kim dién, kéo, tubc n0 vit, ...
2. QUI TRINH THU'C HIEN:
Fche [ T L o
buoc Thiét bi, dung Tiéu chuan thuc .
STT . " cA A on gap, cdach
cong cu, vat tu hién cong viéc ’
. khac phuc
viéc
Nhan - POng co KDB 1 |- Doc chinh xdc
bi€tcic |pha ki€u vong |cic théng sO cla
bd phan | chap, bC;
{ vathong |- BO dung cu |- Nhan biét ding
sO kY dién, dong hO do | cdc b0 phan cla
thuatcla | van ning, Am pe | DC.
bC kim;
Po, kiém |- POng co KPB 1 - Kiém tra
tra phan |pha ki€u vong chua hét.
diénva |chap, - Po thong mach | - SUdung
co - BO dung cu|cécculn; dong ho do
2 dién, dong hO do|- Po cich di€n | khong ding
van nidng, Am pe | gilta cuOn day | cdch.
Kim; vhi vO mdjy.
3 |Van - POng co KDB 1 |- Cho DC chay
hanh, pha ki€u vong |thudn;
chay th( | chap, - Cho BC chay
- BO dung cu|nguoc
dién, dong hO do
van ndng, Am pe
kim;
- Day nguOn 220V-
50Hz, day dién,
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bing céch dién.

* Bai tap thuc hanh cla hoc sinh, sinh vién:

1. Chudn bi thiét bi, dung cu, vat tu.

2. Chia nhom:
MOi nhém tUr 3 — 4 SV

3. Thuc hién theo qui trinh:

* Yéu cau ve danh gia két qua hoc tap:

Muc tiéu NOi dung Diém
e - Trinh bay dugc nguyén Iy 1am viéc cUa DC KDB
Kien e A c2. , . -
thite Ipha ki€u vong chap, giai thich dugc cic thong sO| 4
dinh mUc clUa mdy.
. L - Nhén biét, ki€m tra, van hanh, do ki€m ding qui
Ky nang . , » . S e 4 4
trinh dam bao an toan cho ngUOi va thi€t bl;
Thii dé |- Ng?iém tdc, can than, thuc hién tOt vé sinh cong p
j nghiép.
Téng 10
* Ghi nho:

1. M6 td dugc cdu tao, trinh bay dugc nguyén 1y 1am viéc PC KDPB 1 pha

ki€u vong chap.
2. Gidi thich cic thong s kY thuat clla PC KPB 1 pha.

3. Trinh bay phuong phdp ddo chi€u quay va di€u chinh toc d6 PC KPB

1 pha ki€u vong chap.

2. CAU TAO, NGUYEN LY LAM VIEC cUA PONG CO KHONG PONG

BO MOT PHA KIEU TU PIEN CUON DAY PHU:

Muc tiéu:

- Trinh bay dugc cau tao cla DC KPB 1 pha ki€u tu di€én cudn diy phu;

- Gidi thich nguyén 1y 1am viéc cla DC KPB 1 pha ki€u tu dién culn diy

phu;

- Trinh bay dugc phuong phap ddo chi€u quay, phuong phap thay dGi tOc dO;

- V& dudgc sa do trdi mOt sO dOng co khong ddng bd mOt pha ki€u tu dién

cubn day phu 1, 3 cap toc db;

- Trinh bay dugc phuong phip xac dinh cic dau diy dOng co khong dong bo

mOt pha ki€u tu di€n cudn day phu 1, 3 cap tOc d0;
- Gidi thich dudgc cic thong sO dinh mUc cla dOng cO.
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2.1. Cau tao:
2.1.1. Phan tinh (Stato):
- Loi thép

Pugc cau tao bdi nhi€u 14 thép kY thuat dién c6 chi€u day (0.35
0.5)mm ghép lai. Phia trong c6 x€ rinh dé dat cac cudn day va tao thanh cuc
tU tuong tU nhu DC 3 pha.
- Cubn day :

Ki€u tu dién : C6 2 cudn day:

CuOn day chinh (con g0i 1a cubn 1am viéc)

CuOn day phu (con goi I1a cuOn day khéi dOng)

Cac cuOn day nay thuOng dugc ché€ tao tU cic bOi diy va tG boi day
ki€u dbng khuoén, dugc 10ng vao ranh va cich dién vGi ranh. Budc boi day
thudng 1a budc du, ciing c6 khi 12 budc ngdn Y <T . Cudn diy thudng 12 ki€u
1 18p nhung ciing ¢6 khi 1a hai 16p nhu ddng cO 3 pha.

Culn diy 1am vi€c (cudén diy chinh) dugc b0 tri chi€m tur 1/2 dén 2/3
sO rianh, cubn day phu (khdi dOng) chi€m 1/3 dén 1/2 s0 ranh. D6i v6i dOng
cO ding tu dién thuOng truc, cudn diy chinh va cudn phu cé sb rinh bang
nhau; con & dOng cO dung diy quan m& mdy, diy quan chinh chi€m 2/3 sb
ranh.

Hai cubn day nay dugc dat 1é€ch nhau trong khong gian 90° dién tUc 1a
cach nhau 1/2 budc cuc va cubn day khdi dOng dugc dau noi ti€p véi mot tu
dién.

2.1.2. Phan dOng (Roto):

Pugc 1am bang cic 14 thép kY thudt dién ghép 1ai v&i nhau phia trén c6
x€ ranh dat cdc thanh dan bang ddng hodc nhdm (Réto 16ng séc) hodc day
quan (Réto day quan). Hai phia ddu cla Réto c6 hai vong ngan mach bang
dong hodc nhom tao thanh mach kin. Néu dOng c0 dugc st dung 1am quat thi
canh quat dugc gén trén truc cla rd to.

2.2. Nguyén Iy lam viéc va thong s ky thudt:
2.2.1. Nguyén ly lam viéc:

MuOn d0ng cO tU mG may dugc can phdi c6 mOt diy quan md& mdy
(cubn khéi dOng). TU trudng diy quan nay k&t hgp vdi tU truOng diy quan
lam viéc, sé ta0 thanh tU truOng quay va tao thinh md men quay ban dau.

PE& ddm bdo lam viéc t0t, dOng cO kiu tu di€n phadi tao ra tUr trudng
quay tron. MuOn vay, diy quan kh3i dOng phadi 1&ch vGi diy quan lam viéc
mOt géc 90° dién trong khong gian va dong di€n trong hai diy quan phdi 1&ch
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pha nhau mOt géc 90° vé thdi gian: Léch nhau vé thdi gian dugc ddm bdo nhd
tu dién mac nbi ti€p v4i cudn diy khdi dOng. Lic nay dong dién trong day
quan khéi dong I, vuot trudc dién 4p 1udi, 1am cho géc 1&ch pha gilta dong
dién day quan lam viéc I, va I, 90° (hinh 3-49).

Hinh 3-6. Nguyén Iy cdu tao PCI pha tu dién.
POng co khong dong bd 1 pha c6 culn diay phu d€ khdi dOng c6 th€ phan
thanh :

+ DOng cO tu dién 1 pha con goi 1a loai dung tu thudng truc (tU ngam):
c6 tu dién dau lién tuc & culn day phu.

+ POng co 1 pha khdi dOng tu di€n: Tu di€n chi ddu ndi ti€p vio cudn
day phu trong thoi gian khéi dOng (dbng cO 1 pha cong tac ly tim).
2.1.2. Céc thong s6 kY thudt:
Céc thong sO kY thudt do nha sdn suat qui dinh v dugc ghi trén nhin dOng cO,
bao gOm:

- Cong suat dinh mUc (Pdm - W, kW): Cong sudt dau ra trén truc dOng
cO;

- Dién 4p st dung (V);

- TOc d0 dinh mUc (ndm - vg/ph): TOc dO rd to;

- SO cuc tur 2p;
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- SO vong day cla 1 bOi cla cudn lam viéc va cudn khdi dOng, duOng
kinh diy quan cUa cuOn 1am viéc va cudn khdi ddng(mm).

-Tu dién (V- F; F)

2.3. Phuong phdp dao chiéu quay:

* Trong két cau ndy, dOng cO di€n tu khdi dOng dugc 1a nhG diay quan
khéi dOng dau noi ti€p vbi tu dién. Vi vay, chi€u quay cla Roto phu thubc
vao cudOn diy khGi dOng dau vdi cubn diy 1am viéc tao thanh ddu chung.

MuOn ddo chi€u quay, ta chi viéc thay d0i ciach ddu dau day chung gilra
cuOn diy khdi dOdng va cudn day lam viéc.

Thong thuOng, v&i cic dOng co thong dung, cic cudn diy dia dugc ndi véi
nhau d€ tao chi€u quay di dinh trudc.

A 0 A 0
("] ("] g
5 LV o o KD c Tu - Tu
—ANN b V¢ o, KB ¢
Y AM—

S

Hinh 3-7: Nguyén Iy ddo chi€u quay DC KPB 1 pha chay tU



164

Ung

/2\

WLV WKD

Hinh 3- 8: SO d6 nguyén Iy mach dao chi€u quay PC KPB I pha chay
tU c6 cubn ddy chay va cudn khOi ddng gidng nhau.

P6i vGi mOt s6 dOng cO can ddo chiéu lién tuc nhu dOng cO may gidt,
ngUOi ta chdp nhan gidm b6t hi€u sudt cla dOng cd, quan hai cubn khdi
dOng va culn lam viéc giOng hét nhau. Vi thé cé th€ hodn chuyén qua lai
gi(ta cuOn khéi ddng va cuOn Iam viéc. nhu vay khi cho di€n vao bén nay tu
dién, thi ddu day n0i vao dé sé 1a day 1am vié€c, day kia 12 diy khdi dOng. Khi
cho dién vao dau kia thi nguge 1ai. Do d6 c6 th€ dbi chiéu quay dé dang hon
(hinh 3- 53).

2.4. Phurong phdp thay d6i toc do6:

D€ diéu chinh tbc dd ddng co khong dOng b0 mdt pha ngudi ta c6 thé
thuc hién theo céc phuong phap:

- Thay dGi cach dau diy cUa day quan stato d€ thay d6i sO ddi cuc tu,

- Quan thém cdc cuOn diy sO dat trong cdc ranh 16i thép stato (quat ban)
ldc nay thay dGi tOc d0 dudi tOc d0 dinh mUtc, thuc chat 1a gidm dién 4p dat
vao dOng cO.

2.5. S0'dO trai m6t s6 déng co khong déng bé mot pha kiéu tu dién cuén
ddy phu 1va 3 c@p téc do:
2.5.1. Céch 1ap so d6 culn day stato:

Cubn diy thuOng dugdc ché tao tlr cic bOi day ki€u dOng tim, dOng
khudn. Budc bdi day thuOng dudc ché tao theo budc dU, ciing ¢ khi thuc
hién buGc ngan Y <T.

Culn day thudng dugc 10ng theo ki€u mOt 18p, nhung ciing c6 khi 10ng
ki€u hai 18p (x€p kép) tuong tu nhu ddy quén PC KPB 3 pha.
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Vi dOng c0 dién kiu nay cudn day stato d€u c6 2 cudn day (cudn lam viéc va

cudn khéi dOng) do dé c6 bOn dau diy ra. Culn day lam vi€c chi€m tU 1/2
dén 2/3 s0 ranh, cudn day khéi dOng chi€m 1/2 d€n 1/3 s0 ranh.

P6i v6i dOng co dung tu dién thudng truc, cudn diy lam viéc va cudn
day khoi ddng chi€m sO ranh bang nhau con & dOng cd ding ddy quan md
mdy, cudn diy 1am vi€c chi€m 2/3 sO ranh. Hai cuOn diy nay dugc 10ng vio
161 thép stato cach nhau 90° vé khong gian, tUc 14 cach nhaul/2 budc cuc.

* Chon tu lam viéc cho dOng c0: (theo kinh nghi€m).

Theo nguyén 1y lam viéc cUa dOng co khong dong bd thi tu di€n chi€m
phan quan trong trong qué trinh kh&i dOng va thuGng dung tu dién cho ddng
cO 1a tu dién gidy dau. Dién dung thuOng tinh bang Fara nhung hién tai trén
thi truOng khong c6 tu 1 Fara nén ta c6 th€ diung udc cla Fara c6 ky hiéu la:
MicrdFara ( F) va ciing c¢6 th€ dung tu ho4.

DPién dung cUa tu dugc tinh theo cdng thlc sau:

2000.7
C= 000

U.cos¢ (HE)
Trong d6: C - Tinh bang Microfara (uF )

U — Dién ap dinh mUc (V)

I — dong dién dinh mUc (A)

cos¢ _ Hé s6 cong sudt duge chon bang 0,75
2.5.2. MOt sO s0 dO culn day stato DPC KPB mOt pha (mot 18p):
VDI: SO d0 trdi culn day stato PC KPB 1 pha ki€u tu di€n, c6 sO ranh Z =
24, 2p = 2. Ki€u dOng tam.
- SO ranh dudi mot cuc tr g

Trong d6 cuOn lam vi€c chi€m 8 ranh, cuOn kh3i dOng chi€m 4 ranh. C3
hai cubn day khdi dOng va lam viéc déu ding dugc phuong phdp b8 d6i nhu
vay sé dé 16ng day.

N

+ SO bOi day trong mOt td bOi cudn lam viéc 1a % == =4b0i, tO b0i bOn;

N | oo
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~ .

=2b0i, t6 bdi

OR[N

+ S6 b6i day trong mOt t6 bOi cudn khéi dOng 12 %z
doi.

- Budc day quan y:

|

DLV DKb CLV CKb

Hinh 3- 9. S0 d0 trai cubn day Stato DCKPB 1 pha
ki€u dOng tam mot 10p: Z = 24,2p = 2.

VD2: SO d0 trdi cubn diy stato PC KPB 1 pha ki€u tu dién, c¢6 sO ranh Z =
24, 2p = 4. Ki€u dOng tam.
- S6 ranh dudi mot cuc tir q:
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Trong d6 cuOn lam vi€c chi€m 4 ranh, cubn khdi dOng chi€m 2 rdnh. C3
hai cubn day khdi dOng va lam viéc déu ding dugc phuong phdp bé d6i nhu
vay sé& dé 16ng day. Ta c6:

n 7. A A P . A N - A < 4 ~. ~2 7. A
+ SO bOi1 day trong mOt tO bOi cuOn lam vi€c la % = 5 =2b0i, tO bOi doi;
nr . A A ~2 7. A 2. A < 2 7. ~2 ~l.
+ SO bOi1 day trong mOt tO bOi cuOn khOi dOng la g=5=1b01, tO bOi
don.
A ~ Z 24 . S »
- BuGc day quany: y=T= 2 = 6ranh (bOi 10n nhat).

Ta c6 sO do trdi b0 day nhu hinh vé (Hinh 3- 10).

S PR RO TR

| SR P SR >

 J
 J

 J

\
\

\

Q o o o
brLv Dkp CLv Ckp

Hinh 3- 10. SO d0 trai cubn ddy Stato DCKPB 1 pha
ki€u dong tam mot 10p: Z = 24,2p = 4.

VD3: Quat ban1 pha ki€u tu dién mOt cap tOc d0, c6sO rinh Z = 16 2p =4
Thong sO kY thudt :

-P=55W

-U =220V

-7Z =16 (ranh),2p=4,a=1
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- CuOn day 1am viéc: Wlv = 600vg - ® =0,20mm - 4 bOi
- Cubn khGi dOng:  Wkd = 480vg - ®=0,18mm - 4 bOi
- Tu khdi ddng: C = 2uF- 250V

z 16

SO ranh dudi mOt cuc tlr q: ¢ = Zom a1 =4 (ranh),

trong d6 cuOn lam viéc chi€m 2 rinh, cudn kh@i dOng 2 ranh.
. . _._Z _16 _
-Buldcdayquany: y =T =—= Z =4 (ranh)

Ta c6 s0 d6 trdi cuOn day nhu hinh vé& (Hinh 3- 11).

N

1 23 4 5 6 7/ 8 910111213\:[41/516

LV ¢ KD1 LV ¢ KD2

Hinh 3- 11: SO d0 trdi cubn dady Stato quat banl pha kiéu tu dién mOt
cép tOc db, c6 sO ranh Z = 16 ,2p = 4.

- SO d06 nguyén 1y (Hinh 3- 12):
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LV
d mm—.c
C
d KD .C I I

Hinh 3- 12: SO d0 nguyén Iy quat ban mOt pha ki€u tuU dién
VD4: Quat ban mOt pha ki€u tu di€n ba cap tOc d0, Z=16; 2p=4
Thong s6 kY thudt :

+ P =55W

+ U =220V

+ 7= 16 (ranh), 2p =4, a=1

+ CuOn day lam viéc : Wlv =600vg - ® =0,20mm

+ Culn khdi dbng:  Wkd = 480vg - ® =0,18mm

+CubnsO (8 cubn): W =120vg - ® =0,18mm

+ Ty khéi dong: C = 2uF- 250V

+ Ba cap tOc d0 - di€u khi€n bang cudn day sO
- SO d0 tradi cudn day Stato:
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Hinh 3- 13. S0 d0 ddy quén stato quat ban 3 cdp tOc d)
Z=16,2p=4,2p=4.
- SO d6 nguyén ly:

-

C—— | LV

1

- U~ [ —

Hinh 3-14. SO d0 nguyén Iy stato quat ban 3 cap tO0c dd
Z=162p=4
2.6. Phuong phdp xdc dinh cdc dau diy déng co khong déng b mét pha
kiéu tu dién cubn ddy phu 1, 3 cap téc do:

2.6.1. POng cO khong ddng b0 mobt pha ki€u tu di€n cudn diy phu 1 cap tOc
do:
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DOng cO 1 pha sau khi dau n6i thuOng c6 3 dau day ra:

- Pau day chung (thudng ki hiéu chir C);

- Pau day lam viéc (thuOng ki hi€u ch{f R);

- Pau day khdi dOng (thuOng ki hiéu ch(t S).
Nhi€m vu cUa chiing ta 13 xdc dinh trong 3 dau day d6, day nao 1a C, ddy nao 1a
R, Ia S.
Vi dién tr& cudn khGi dOng 16n hon cudn lam vi€c nén ta c6 thé x4c dinh nhu
sau:
- Duing dOng hO van ning thang do di€n tr& (Rx1) do dién trd & tUng cdp cic
dau day: 1-2; 1-3; 2-3 va ghi cdc k€t qud do d€ c6 ca s& két ludn.
- Cap nao ¢ tri sO dién trd 16n nhat thi cdp d61a R va S, ddu con 1ai s€ 1a C.
- Khi biét dugc C, do 1an 1ugt gilra C va hai dau day kia, n€u dau nao c6 di€n
tr&16n 12 S, dau con lai 1a R.

Plv Wilv Clv

NV N N 2 2 Ckd
Wkd

bkd

Hinh 3-14. SO d0 nguyén Iy do ki€ém xdc dinh dau day PC KPB 1 pha
2.6.2. POng co khong dong bd mot pha ki€u tu dién culn diy phu 3cép tOc
do:

DPOng cO 3 cap tbc d6 thuGng dua ra 5 dau diy. Bao gdm dau day 1am
viéc 5, dau khGi dOng 4 va ba dau diy sO 1, 2, 3. Nhiém vu cla ching ta 12
xéc dinh chinh x4c c4c dau day do.
- Diing d6ng hO van ning thang do di€n tr§ (Rx1) do dién trd luan phién tUng
dau day véi cic dau con 1ai( VD 18y dau 5 1am gOc do 1an lugt vdi cdc dau 1,
2,3, 4) va ghi cic k€t qud do d€ c6 cO sé két ludn.
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- Hai ddu day no c6 tri sO di€n trd 16n nhat thi d6 12 hai ddu cudn lam viéc va
kh&i ddng (5.4);

- Con lai 3 dau day sO 1, 2, 3. Ta lai do luan phién ba dau diy nay. Pau day
ndo lam gbc ma tU d6 do v&i hai dau kia dugc gid tri dién trd nhU nhau thi d6
chinh 12 dau sO 2. Po hai dau con 1ai ddu nao ndi véi cudn khdi dOng thi dau
day d6 chinh 1a dau sO 1, dau nao n6i vGi culn 1am vi€c thi dau day dé chinh
12 ddu s6 3 (vi dién trd cuOn khdi dOng 16n hon culn 1am viéc).

LV

KD So1l So?2

Hinh 3-15. SO d0 nguyén Iy xdc dinh ddu day DC KPB 1 pha, 3 cdp tbc db

* Kiém tra tu dién:

Tu dién dOng co khong dOng b0 c6 hai loai: tu thuOng truc va tu khdi
dOng. Ca hai loai déu c6 thé dung cdch thir sau: Duing Ommét dat & thang do
Rx100, dat hai dau que do vao hai cuc cUa tu di€n, quan sat kim dOng ho.
Néu kim dong hO 1én d&n mOt vi tri ndo d6 rOi tUr tr trd vE€ vi tri  thi tu con
tOt (ddo dau que do ta ciing thdy nhu vay).

Chi y:

- TU ¢6 dién dung cang 18n thi dat thang do cang nhd (chi sO do dm cang nhod)
- Khi th(r tu khong dugc cham hai tay vao hai que do vi nhu thé kim sé chi trj
sO di€n trd gilra hai tay cla ngudi do, k€t ludn sé sai.

- Khi da th(r mOt 1&8n, muOn th(r 18n th( hai thi phadi xa dién cho tu bang cich
ndi tat hai cuUc cla tu dién hodc ddi vi trf hai que do.

- Khi sUra ch(ta dOng c0 1 pha c6 dung tu F trd 1&n thi phdi phéng dién cho tu,
tu thudng truc cé dién dung khodng vai chuc  né€u khong khi cham vao céc
dién cuc cUa tu sé€ bi dién giat gay nguy hi€m.

* Cac budc va cach thuc hién cong viéc:
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1. THIET Bl, DUNG CU, VAT TU':

(Tinh cho mOt ca thuc hanh gdm 20HSSV)

1T Loai trang thiét bj SO luong
1 |Pbngco KPB 1 phaki€u tu dién 5 chiéc
2 | Day ngu0On, dong hO van ning, Am pe kim, biit dién, | 5 b0
kim dién, kéo, tubc n0 vit, ...
2. QUI TRINH THU'C HIEN:
raneic | T Lt hurens
buoc Thiét bi, dung Tiéu chuan thuc .
STT . " cA A on gap, cdach
cong cu, vat tu hién cong viéc ’
. khac phuc
viéc
Nhan - POng co KDB 1 |- Doc chinh xdc
bi€t cic | phaki€utu dién, |cic théng sO cla
bOphan |- BO dung cu|DC;
vathong | di€n, dong hO do |- Nhan biét ding
{ sO kY van ning, Am pe | cic b0 phan cUa
thuat cUa | kim; PC.
bC KDB
1 pha
ki€u tu
dién
Po, kiém |- POng co KPB 1 - Ki€ém tra
tra phan |phaki€utu dién, |- Po thong mach | chua hét.
diénva |- BO dung cu|cdcculn day; - SU dung
, |0 dién, dong hO do|- Po cich dién |dOng ho do
van nidng, Am pe | gilta cic cuOn | khong ding
Kim; day va v@i  vO | c4ch.
may.
3 |Van - POng co KDB 1 |- Cho DC chay
hanh, pha ki€u tu dién, |thudn;
chayth |- BO dung cu |- ChoPC chay
dién, dong hO do | nguoc
van ndng, Am pe
kim;
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- Day nguOn 220V-
50Hz, day dién,
bing céch dién.
* Bai tap thuc hanh cla hoc sinh, sinh vién:
1. Chudn bi thiét bi, dung cu, vat tu.
2. Chia nhom:

MOoi nhém tUr 3 — 4 SV
3. Thuc hién theo qui trinh:
* Yéu cau ve danh gia két qua hoc tap:

Muc tiéu NOi dung Diém
Kién - Trinh bay dugc nguyén ly lam viéc cla DC KDB
it Ipha ki€u KPB 1 pha ki€u tu dién, gidi thich dugc| 4
cic thong sO dinh mUc cla mdy.
. L - Nhan biét, ki€m tra, van hanh, do ki€m ding qui
Ky nang . 2 N . R 4
trinh dam bao an toan cho ngUoi va thi€t bl;
Thiidé |- Ngiliém tdc, can than, thuc hién tOt vé sinh cong P
] nghiep.
Téng 10

* Ghi nh@:
1. Mb td dugc cau tao, trinh bay dudc nguyén 1y 1am viéc PC KPB 1 pha
ki€u tu dién.
2. Gidi thich cic thong sO kY thuat clla PC KPB 1 pha.
3. Trinh bay phuong phap ddo chi€u quay va di€u chinh t6c d0 PC KPB
1 pha tu dién. \
3. BAO DUGNG VA SUA cHUA PONG cO KHONG PONG BO MOT
PHA:
Muc tiéu:
- Trinh bay dugc céc ndi dung c0 ban clia bdo duGng PC KPB 1 pha;
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- Phan tich dugc nguyén nhén, cich x( Iy khac phuc mOt s6 hién tuong hu
hOng thuOng gap clla DC KDB 1 pha;

- Stra ch(ra dugc mOt s6 hu hdng thuOng gdp diing cich, ddm bdo an toan cho
ngU0i va thiét bi.

3.1. Bdo dudng déng co khong déng b 1 pha:

3.1.1. ChOng am:

POng co phdi dugc 1ap dat G nai thoang khi, kho rdo, han ché dén
mUc cao nhat sU dnh huéng cla d0 dm mdi truOng lam viéc tic hai dén
dOng co. Néu bat budc phai 1am viéc trong mdi trudng cé d0 am cao thi phai
chon loai dOng cO thich hgp. Phai thuGng xuyén ki€m tra dién tré cich dién
cUa dOng co bang mégémmet, n€u Red < 0,5M 14 da dudi mUc an toan, can
phadi sdy chOng am.

3.1.2. ChOng bui:

Né&u bui bam vio vé dOng c0, diy quan thi s& han ché su tda nhiét va
han
ch€ su thdng gi6é 1am mat. BUi bam bén trong dOng cO con 1am ting ma sit cO,
lam b&n dau md& béi tron. Do d6 phdi thuOng xuyén lau chii dOng co d€ 1am
sach bén ngoai, bén trong thi dung gié nén thGi. N€u c¢6 ddu m& bam vao day
quan thi ding vdi mém thdm cacbon tetraclorua d€ lau sach, khong duoc
dung

xing vi xing s€ 1am héng cich dién cla day quan.
3.1.3. Bdo qudn 0 d0 truc:

Phai thuOng xuyén ki€m tra, theo doi nhiét d0 G 6 dJ truc. Néu 6 dd
truc bi néng qua mUc cho phép thi phdi xem xét, tim nguyén nhan d€ khac
phuc ngay. Pinh ki 6 thang phdi thay m& cho bac dan (vong bi) mOt 1an, khi
thay m& can phdi 18y hét m3& cii, dung xing rla sach, dung khi nén thdi kho
rOi tra m0 mdi ding chlng loai. Khong nén tra nhi€u m& ma chi nén tra
khodng 2/3 khodng trOng cUa bac dan, n€u tra nhi€u, khi d0ng cO quay c6 thé
1am m& ban ra ngoai, dinh vao diy quan lam hong cdch dién.

3.1.4. Theo doi d0 ting nhi€t d0 cla dOng cO:

Khi dOng c0 bat dau 1am viéc, nhiét d0 cla dbng cO ting dan rbi gilt
On dinh & mOt trj s6 nao d6. Nhiét dd nay phdi nam trong giGi han cho phép
tiry thubc vao vat li€u cach di€én bén trong ddng cO.

Vi du: V@i cich dién cap A thi nhi€t dd bén trong culn day, 16i thép cho phép
vUOt qua nhiét d0 moi truOng d€n 600C. V&i cich di€én cap B thi cho phép
VUGt
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qud nhiét d6 moi truOng dén 800C.

Theo kinh nghiém thi khi s tay vio vO dOng cO ma thdy qud néng, phdi
rit tay ra ngay, dOng c0 di c6 sU cO can phdi ngUng may d€ ki€m tra.
3.1.5. Theo doi ti€ng kéu phat ra tU dOng cO:

Thong thudng n€u dOng cO hoat dOng tOt thi chay rat ém, c6 ti€ng “vo
vo” cUa quat gi6é phat ra rat nhd va déu. N€u c6 ti€ng kéu “ro ro” phat ra 16n,
déu dan 1a do hu hdng phan bac dan, 6 dd truc. Néu dbt nhién phit ra ti€ng
thi ¢6 th€ do nguOn cung cap dién bi mat mOt pha (v3i dOng co ba pha) hodc
hu héng & diy quan. N6i chung, khi ddng cO dang van hanh ma c6 ti€ng kéu
la thi phdi ngling mdy d€ ki€m tra.

3.2. Théng ké mét s6 hur hong thudng gap, nguyén nhén, bién phdp khac
phuc

3.2.1. Nhitng hu hdng v€ co khi:

POng cO c6 hu hdng vé cd khi thé hién & c4c hién tugng sau:

- Truc dOng cO bi ket;

- POng cO chay bi sét cOt;

- bbng co chay bi rung, 1ac;

- POng c0 chay c6 ti€ng kéu “o... 0”.

Céc chi ti€t co khi hu hdng thuOng gdp 1a: mon bi (hodc mon bac), mon
truc, khong can truc do bat ¢ vit hodc dém chua ding. Khi thdy hién tuong
dOng cO bi ket truc hodc chay y€u, phit ra ti€ng va dap manh, sit cOt thi phai
ki€m tra c4c bu 16ng gilf nap xem c6 chat khong, n€u khong chat sé lam cho
roto mat dong tam giy ket truc. N€u cdc Oc di chat ma truc bi ket clUng thi
phai ki€m tra vong bi (hay bac) xem cé bi v bi (v& bac) gay ket hodc kho
dau m3& boi tron. Néu khong phdi cdc nguyén nhan trén thi do truc dOng coO da
bi cong, can dua roto 1én may ti€n dé€ ra va nan truc.

TruGng hgp thdy mdy chay lac rung, c6 ti€ng On, hodc lic dOng co
khong chay, 1ay tay 1ac nhe thdy truc bi ro, hién tugng nay c6 thé do mon bi,
mon bac hodc mon truc. NEu mon bi, mdon bac hodc mon truc thi phai thay
mdi. Riéng bac c6 thé tép lai d€ dung thém moOt thoi gian nita. Truc mon thi
phai dép ma, sau d6 dUa 1én mdy tién ra 1ai cho tron déu, n€u truc mon it cé
th€ dung gidy rdp min d4dnh nhe cho tron déu, sau d6 chon bac mdi cho vUra
truc dé thay.
Khi méy chay c6 ti€ng kéu “o... 0” hodc c6 ti€ng gd nhe, can ki€m tra Oc vit
ép 151 thép stato xem c6 chat khdng, 6c nap c6 bi 10ng khdng, hodc c6 thé do
vong
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dém hai dau truc bi mon, can thay thé.

3.2.2. Nhitng hu hdng v€ phan dién:

a. Déng dién dOng co khong chay

* Nguyén nhan:

- Khong c6 ngubn vio dOng c0;

- Day quan cUa dOng cO bi hé mach (dUt).

* Bién phap khac phuc:

- Dung vonmét ki€m tra dién 4p ngudn & cau dao, dptomat; ki€m tra cau chi;
ki€m tra day nOi ngudn cho dOng c0O; ki€m tra su ddu diy & hOp ddu day. Néu
k€t qud ki€m tra tOt thi cudn diy cla dOng cO bj dlt G bén trong.

b. Khi d6ng di€n dOng c0 khong kh3i dOng dUQc va phit ra ti€ng

* Nguyén nhan:

- Pién 4p ngubn qu4 thap;

- Tu dién bi hdng;

- Bt (hd mach) mot trong hai diy quan;

- Ti€p di€m cUa role khdi dOng khong ti€p xiic

- O bi (bac) bi mon nhi€u nén khi cé di€n réto bj hiit vao stato.

* Bién phap khac phuc:

- Ki€m tra dién 4p nguln;

- Ki€m tra tu dién (phan 5.3.3), n€u hong thi thay tu mai;

- Ki€ém tra ti€p di€m cla role khdi ddng, n€u ban hodc c6 mudi thi ding gidy
rap min lam sach, hodc di€u chinh 1ai vi tri ti€p xic.

- Ki€ém tra vong bi, o} truc;

Néu két qua ki€ém tra trén thdy van tét thi mOt trong hai ddy quén bj durt.
Diing dén hodc 6mmét d€ ki€m tra tim ra bOi ddy bi d(t va khac phuc.

c. béng di€n, dOng co khdi dOng y€u, quay cham va phit ra ti€ng

* Nguyén nhan:

- bién 4p ngubn thap;

- Pau day khong thich hop vGi dién 4p nguln;

- Tu khdi ddng nhod hodc bi ro;

* Bién phap xU Ii:

- Ki€m tra dién 4p nguln;

- Ki€m tra lai cUc tinh va ddu 1ai cuOn day;

- Thay tu mdi.

d. Péng dién vio dOng cO, thi€t bi bdo v€ tiac dOng, cau chi dUt, 4ptdmat
nhay:
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* Nguyén nhan:

- Cubn day bi chay hay ngdn mach;

- Pau day khong thich hop v6i dién 4p nguln;

- Thiét bi bdo v& chon khong ding.

* Bién phap khac phuc:

- Ki€ém tra dién trd cdc cudn day, n€u ngdn mach dién trd rat bé hodc bang
khong;

- Ki€ém tra lai cach d&u cdc boi day;

- Ki€ém tra lai tham sO cUa cdc thiét bi bao vé.

e. DOng cO van hanh phat néng qué cho phép

* Nguyén nhan:

- Qu4 tdi thuOng xuyén;

- Pién 4p ngubn qué 16n hodc qud thap;

- Ngan mach mot s6 vong day;

- Day dai qua céng;

- Khe h& gi(ra stato va roto 16n;

- Thi€u su thong gié hodc 1am mét khong du;

- Nhiét d0 mdi truOng qué cao;

- C6 thé€ do dién dung cUa tu thuOng truc 16n hon yéu cau.

* Bién phap khac phuc:

- Ki€m tra phu tai cla ddng co (ki€m tra dong di€n);

- Ki€m tra dién 4p nguln;

- biéu chinh 1ai diy dai;

- Khong thay d6i dugc khe hd khong khi, chi c6 cach 1a lam mat cuGng bUc;
- Lam sach dOng co, ki€m tra 1ai quat gio;

- Lam madt cuGng blc néu nhiét d6 moi trudng qud cao;

- SUa ch(ra 1ai b day quan n€u bi ngdn mach mot sO vong;

- Thay tu m&i ding tri s6 dién dung va dién 4p 1am viéc.

f. Sau khi quan 1ai, cho dOng co hoat dOng thi tu thudng truc bi danh thlng
* Nguyén nhan:

- Thay dGi s6 vong cUa cudn phu lam cho dién 4p dat 1én tu 16n hon dién 4p
lam viéc cla tu;

- Thay tuU c6 di€én dung bé nén di€n 4p dat 1én tu 16n hon dién ap 1am viéc cla
ty.

* Khac phuc: Thay tu mdi.

g. POng co khong khdi dOng dugc, n€u quay moi thi dOng cO ti€p tuc quay
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* Nguyén nhan: hu hOdng & mach khdi dOng

- H3 mach & diy quan phu;

- Tu kh&i dOng hong;

- Ti€p di€m khdi dOng khong ti€p xiic.

* Khac phuc: Ding 6mmét ki€ém tra tUng phan, n€u hd mach day quén phu
thi han 1ai hodc quan 1ai, n€u hdng tu thi thay tu m&i, n€u ti€p di€m khong
ti€p xc thi chinh 1ai hodc stra ch(ra va thay thé.

h. Piénroravod

Hién tugng dién rd ra vO 1a do ddy quan dbng co bi hdng cich dién dan dén
cham vao 16i thép, hodc do cich dién cic mbi nOi xau dan dén cham vO.

* Bi€n phap thuOng diing d€ phat hi€n cham vo 1a:

- Quan sit d4nh gid, phdn dodn sO b0 di€ém cham vO;

- Ding dén hodc 6mmét hodc biit th(r dién d€ xac dinh chd cham vd. Mudn
x4c dinh bdi cham vO can thdo rdi cac mOi han gilta cac bOi day. Khi th(r can
két hop 1ac nhe cic ddu bdi diy vi nhi€u khi chd cham dién khong thudng
xuyén (chap chdn).

Né€u di€m cham vO & dau day thi c6 thé k&, boc 1ai cach di€n, 16t cich dién
rOi tdm sdy. Khi di€m cham vO ndm siu bén trong thi phai thdo bOi day ra
quan lai

3.3. Qui trinh sUa chita: Tham khdo qui trinh sUta ch(ta PC KPB 3 pha

* Cac budc va cach thuc hién cong viéc:

1. THIET Bl, DUNG CU, VAT TU':
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VAt tu— Thiét bi- Dung | Théong s6 ky thudt | Pon | SO luong
TT cu y
| -PbC KbB 1 pha -220V; 0,55 kW cai 03
-DC KDB 1 pha bi hu -220V; 0,55kW
héng
(hodc su cO gia dinh)
5 PonghOM |, dOng hd cai MOi nhém
van ning, am pe kim mOt céi
Kim di€n, kim tu0t day, BO
3 kep cOt, tubc no vit, CI&,
moO 1€ét. ..
4 Thié€c han, nhua thong
2. QUI TRINH THUC HIEN:
ST | Tén cdc bil’é’c Thiét b_l} dung cu, | T ié‘zj chudn th:_,l’c L;af;h:;zzg
T cong vi€c vat tu hién cong viéc khic phuc
Quan sat hién |- POng cd KPB 1 |- Theo cdc budc | - Chua quan
tuong pha bi hu hdng (tU | chi ti€t phdn 4.2 | sat kY di cap

1-3 pan);

nguln c6 thé

1 - BO d06 nghé dién, dan dén tinh
dong hO do van trang may
ning, bat  th(r hdng nang
dién... thém

X4c dinh - Pbng co KDPB 1 - X4c dinh
nguyén nhan. pha bi hu héng (tur nguyén nhan
1-3 P anA)\; s .. |- Theo cic budc khong dung

2 - BO dO nghe dien, | - & han 4.2
dong hO do van P '
ning, bat  th(r
dién...

3 | Bién phép khac |- POng co KPB 1 |- Theo cic budc |- Bién phdp

phuc. pha bi hu héng (tlr| chi ti€t phan 4.2 |khac  phuc

1-3 pan);
- BO d0 nghé dién,

khong duing,
khong  tim
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dong hd do van
ning, bdt  th(r
dién...

dugc ch®

hdng

Do, ki€ém tra
tinh trang may
sau khi sUra

- Pbng co0 KPB 1
pha sau khi da sUa
chlra;

- Theo ciac budc

4 |chtia - BO dO nghe dien, | - &t shan 4.2
dong hO do van
ning, bdt  thdr
dién...
Ghi lai tinh _Gidy but

5 | trang mdy trudc
va sau sUa.

- Theo ciac budc
chi ti€t phan 4.2

* Bai tap thuc hanh cla hoc sinh, sinh vién:
SUra chra mOt s6 hu hdng thong thudng clla PC KPB 1 pha: Péng di€n dOng
c0 khong chay; ddng cO bi néng qua mUc cho phép, dOng co khong khdi dOng
dugc, néu quay moOi thi ddng cO ti€p tuc quay.
1. Chudn bi thiét bi, dung cu, vat tu.

2. Chia nhom:

MO0i nhém tU 3 — 4 SV
3. Thuc hién theo qui trinh.

- Sinh vién thuc hi€n bai tap va ghi chép vao phi€u luyén tap (Mau 1)

- Gido vién quan sat uOn nan truc ti€p va ghi vao phi€u theo dsi (Mau 2)

Mau 1. PHIEU LUYEN TAP SO .....

= NROM SO oo,

- Danh sach hQc sinh trong nhém:

......

Nhém trudng.

Lop: ..

- NOi dung luyén tap: Stra chita mét s hu héng cia PC KPB 1 pha.
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- Ngay luyén tap: ......oooevvvinininennnn,
- NOi dung thuc hién va dinh mUc th&i gian:
A , , . Ghi
TT | Hientuong hu'hong Nguyén nhdn Sua chua i
chii
Pan 1 | .o e e
Pan2 | ... |
Pan3 | ... |
Hoan tat qua trinh s(ra chita:
Tinh trang mdy sau khi sUa
ch(ra.
Nhém trudng
Mau 2. NHAN XET QUA TRINH LUYEN TAP
= NhOM SO: oo Lép:...........

- Danh sich hQc sinh trong nhém:

L Nhém trudng.
2 e
B,
- NOi dung luyén tap: Stra chita mdt s hu héng clia PC KPB 1 pha
- Ngay luyén tap: .....ooovvivinininnnnn,
Nhén xét, ddanh gid cla
Thoi gido vién
) N Thuc .
IT gian Yéu cau cn . Ghi chu
hi€n qui Thao tdac
(Phiit) trinh sUa
chira
Pan 1
Pan 2
Pan 3
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TO trudng chuyén mon Gido vién hubng dan
* K&t qud va sdn phdm phai dat dugc:
+ Xéc dinh ding nguyén nhan gy hu hdng
+ SUra chita dugc cdc hu hdng mot cdch khoa hoc, ddm bdo ky
thuat.
+ POng co 1am viéc tOt diing yéu cau.
* Yéu cau v€ danh gia két qua hoc tap:

Két thiic bai hoc cin ¢ vao phi€u nhdn xét qua trinh luyén tap va sdn
pham PC sau khi sa chita gido vién can danh gid k€t qua rén luyén cla hoc
vién trén cd ba mat: Kién thUc, kY ning va thdi d0 theo thang di€m mudi nhu
sau:

Muc tiéu NOi dung Diém chudn
Kién thirc |- Phan tich duoc nguyén nhan huhong | 1
- C4ch ki€m tra phét hién 2
- Khac phuc dugc nhiing hu hong, | 4
KY néiing dam bdo PC 1am viéc ding cic yéu cau
ky thuat.
- Pam bdo my thuat va thdi gian qui | 2
dinh
Thdi d6 - Reén luyén tinh c8n than cla ngudi | 0,5
thQ; g0On gang ngin nadp
- Pam bdo an toan cho ngudi va thi€t bi | 0,5

* Ghi nh@:

1. Cac hu héng thuOng gdp & PC KPB 1 pha, hién tugng, nguyén nhin
va bién phdp khac phuc?

2. Qui trinh st ch{ta PC KPB 1 pha? \
4. QUAN BO DAY STATO CUA PONG CO KHONG DONG BO MOT PHA
KIEU TU PIEN VA DAY QUAN PHU:
Muc tiéu:
- Tinh todn dUQc céc thong sO, vé& dugc so do trdi b day;
- Thuc hién quén dugc b0 day stato DC KPB 1 pha ki€u tu thuOng truc ding
qui; trinh ddm bdo yéu cau kY thudt, my thudt va thdi gian.
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- Thuc hi€én quén dugc bd diy stato quat ban 3 cap tOc d0 ding qui; trinh
ddm bdo yéu cau kY thudt, my thudt va thoi gian.

Qui trinh quén lai b6 day stato cUa déng co khong déng bé I pha kiéu tu
dién va ddy quan phu:

Tuong tu nhu véi ki€u dong tam (muc 6 -2).

Chi y & budc 16ng day:
- Culn day 1am viéc va cubn diy phu dugc dat xen k& nhau (1&ch nhau géc 90
d6 trong khong gian);
- V&i quat ban thi cudn Iam viéc vao trudc, cudn diy khdi dOng vao sau, cuOn
s6 nam chung rinh v&i cudn khoi ddng va vio sau cling;
- Sau d6 tuy theo chi€u quay cla PC ma dau ndi cho ding d€ dua ra 2 dau day
dau vao nguodn.
* Cac budc va cach thuc hién cong viéc:
1. THIET BI, DUNG CU, VAT TU':

TT Vat - leljt bI- Dung Thong sO kY thudt D:;‘n S6 luong
| - bC KbB 1 pha - 220V; 0,55 kW Chi€c |05
5 PonghO M , dong ho Chi€éc | MOi nhém
van ning, am pe kim mOt céi
; Kim di€n, kim tu0t day, BO
kep cOt, tubc no vit, CI&,
moO 1€ét. ..
Gidy cich dién, Ong
4 ghen, day gai...
GO 1am khudn (hodc
: khuon quan da ning)
4 Thié€c han, nhua thong

2. QUI TRINH THU'C HIEN: Tham khdo muc 6.2 Bai 2

* Bai tap thuc hanh cla hoc sinh, sinh vién:

4.1. Quén cun day stato DC KPB 1 pha kiéu tu dién I cdp téc dé. Cé s6
ranh Z = 16, 2p = 4.
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1. Chudn bi thiét bi, dung cu, vat tu.
2. Chia nhom:
M®6i nhém tur 3 —4 SV
3. Thuc hién theo qui trinh.
- Sinh vién thuc hi€n bai tap va ghi chép vao phi€u luyén tap (Mau 3)
- Gi4o vién quan st uGn nan truc ti€p va ghi vao phi€u theo doi (Mau 4)

Ma&u 3. PHIEU LUYEN TAP SO ...

= NhOM SO: wereeerererererererereereseresesesesesesesesens Lép: ...

- Danh sach hQc sinh trong nhém:

L Nhém trudng.

- NOi dung luyén t4p: Quan cudn day stato PC KPB 1 pha ki€u tu
dién 1 cap tdc d6. Co6 s ranh Z = 16, 2p = 4.

- Ngay luyén tap: ............c.cccceeevene
- NOi dung thuc hién va dinh mU'c thdi gian:...............cccceeeeeeveennn...
Nhém trudng
Mau 4. NHAN XET QUA TRINH LUYEN TAP

= NhOM SO: ..o, Lép: ...........

- Danh sich hQc sinh trong nhém:
L Nhém trudng.
2
T

- NOi dung luyén t4p: Quan cudn day stato PC KPB 1 pha ki€u tu dién 1
cap tdc dd. Cé sd ranh Z = 16, 2p = 4.
- Ngay luyén ta@p: ..................cooonn

TT |[Thoigian| Luyén tdp cuatUng SV | Nhan xét, danh gia cUa
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(hoac nhém SV)
Thu
oA ¢ Thao tac
hién

gido vién

Budc 1

........

TO trudng chuyén mon

* K&t qud va sdn phdm phdi dat dugc:

Vé kY thuat: - Tinh todn chinh x4c thdng s6 bl diy
- Quan ding sO vong day, c§ day.
- Day quan séng, khong chOng chéo, ddu day diing so dO trai.
- Red>0,5 MQ

Vé my thuat:
- Phan culn day ngoai rinh udn déu, diy séng.

Gido vién hudng dan

- L6t vai ddm bdo hgp 1y, bubc co dinh bd day dep.

* Sau khi két thiic bai hoc, nghi€ém thu sdn phdm gido vién can danh gia két
quad rén luy€n cla hoc vién trén cd ba mat: Kié€n thlc, k¥ ning va thi d6 theo

thang di€m muQdi nhu sau:
* Yéu cau veé danh gia k€t qua hoc tap:

Muc tiéu

NOi dung

Diém chudn

Kién thirc

- Phan tich dugc dac di€m cla day
quan, pham vi 4p dung?

1,5

- Tinh to4n vé dugc so do trdi b0 day
Stato

1,5

Ky nding

- Quén lai dugc BC KPB 1 pha kiéu tu
thuOng truc ddm bdo yéu cau kY thudt,
my thuat va ding qui trinh

- PA&m bdo cic yéu cau vé my thudt va
ding thOi gian qui dinh

Thdi dé

- Rén luyén tinh can than cla ngu0i thg

0,5

- bam bdo an toan cho ngudi va thiét bi

0,5
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4.2. Quan quat ban kiéu tu dién ba cap téc do:
* Bai thuc hanh giao cho ¢4 nhan hodc nhém nho:
Quan va hoan thién quat ban mOt pha ki€u tu dién ba cap tbc d0, Z = 16; 2p =
4
Thong sO Ky thuat: P = 55W; U = 220V; Z = 16 (rinh); 2p=4,a=1
+ Culn day 1am viéc: Wlv =600vg - ® = 0,20mm
+ Culn kh&i ddng:  Wkd = 480vg - ® =0,18mm
+Culn sO (8 cubn): W =120vg - ® =0,18mm
+ Tu khGi dOng : C = 2uF- 250V
Thai gian hoan thanh: 2 ca
Thutc hién theo qui trinh (tham khdo muc 4.2)
Vat tu thi€t bi can c6:

r Vat tur - Thiét bi- Dung cu Thong S,\o ky Do: S6 luong
T thuat nvi
1 | Lai thép quat ban 1 pha 220V; 0,55 kW; Z=16; | cai | 2HS/nhém
2p=4
2 | Day emay @ =0,20mm; kg
®=0,18mm kg
3 | Day gai
4 | Gidy cich dién
5 |G6 lam khuén (hodc khudn
quan da ning)
6 6ng ghen
7 | Tu dién
8 |POnghOM ,dOnghod van cdi | MOi nhém
ning, am pe kim mOt cdi
9 | Kim dién, kim tudt day, kep BO
cOt, tudc na vit, C10, mO 1ét
10 | Thi€c han, nhua thong

* Qud trinh luyén tap:
- Sinh vién thuc hién bai tép va ghi chép vao phi€u luyén tap (Mau 3)
- Gi4o vién quan sit uOn nan truc t1ep va ghl vao phleu theo doi (Mau 4)
Mau 3. PHIEU LUYEN TAP SO ..
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- NNOM SO veererereresesesseseresensssssssesesessssssssens Lop: ...........
- Danh sach hOc sinh trong nhém:

Lo Nhém truéng.

- NOi dung luyén t4p: Quan va hoan thién quat ban mét pha ki€u tu
dién ba cap tdc do, Z = 16; 2p = 4.

- Ngay luyén tap: .............c.coooiei
- NOi dung thuc hién va dinh mUc thOi gian:.................cc.....coeeeeenn.
Nhém trudng
Mau 4. NHAN XET QUA TRINH LUYEN TAP

= NROM SO e LOp: ...........

- Danh sach hOc sinh trong nhom:
Lo Nhém truéng.
2
B

- NOi dung luyén t4p: Quan va hoan thién quat ban mét pha ki€u tu
dién ba cap tdc do, Z = 16; 2p = 4.

- Ngay luyén tap: ...........c.c.coovennnn
Luyé@n tap cUa tung SV

IT  (Thoi gian (hoac nhém SV) Nhan xé.t,’ dé{lAll gia cla
Thuc , giao vien

n Thao tac
hién
Budc 1
TO trudng chuyén mon Gido vién hubng dan

* K&t qud va sdn phdm phai dat dugc:
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Vé kY thuat: - Tinh todn chinh x4c thdng s6 b0 day, vé& dugc so do trai, so
do nguyén 1y b0 day;
- Quan ding sO vong day, cG day.
- Day quan séng, khong chOng chéo, dau day ding so do trdi.
- Rcd > 0,5 MQ
Vé my thuat:
- Phan culn diy ngoai rinh uOn déu, day séng.
- L6t vai ddm bdo hdp 1y, bulc cO dinh bd day dep.
* Sau khi k&t thic bai hoc, nghi€ém thu sdn pham gido vién can danh gid két
quad rén luy€n cla hoc vién trén cd ba mat: Kién thltc, k¥ ning va thdi d6 theo
thang di€m mu0di nhU sau:
* Yéu cau veé danh gia k€t qua hoc tap:

Muc tiéu NOi dung Diém chudn
Kién thtrc |- Tinh toin v& dugc sO do trdi bd day | 1,5
Stato

- V& dugc so d6 nguyén 1y va gidi thich | 1,5
dudgc cich thay d0i tOc dd quat

- bau n6i quat vao ngubn di€n ddm |2
KY néiing bdo diing sO d0, quay diing chiéu.
- Quat lam viéc vdi 3 cap tbc d6 rd rét. | 2

- Pdm bdo cic yéu cau vé my thudt va | 2
ding thOi gian qui dinh
Thdi d6 - Rén luy€n tinh can than cla ngudi thg | 0,5
- P&m bdo an toan cho ngudi va thi€t bi | 0,5
5. SAN PHAM CHINH:

+ Xdc dinh cuUc tinh cla PC KPB 1 pha, ddu day, van hanh.

+ SUa ch(ra m6t s& hu hdng thong thudng PC KPB 1 pha.

+ Quan BDC KPB 1 pha 1 cap tdc do.

+ Quan quat ban 1 pha ba cap tdc do.

BAI 4. KIEM TRA KET THUC
ThoOi gian: 1 gi0
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Sinh vién trd 10i mOt sO cau hoi trac nghi€m hodc tu ludn. Tap trung cd ca.
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CAC THUAT NGU CHUYEN MON

. KPB: Khéng dong b0

. PC KPB: bdng co khong dong bo
. MBA: M4y bién 4p

. MQ: M@ ga Om (Mé Om ké)

. VOM: Van ning ké

. Pau Y: NGi hinh sao

.Pau YY: NGi sao kép

. Pau A: NOi tam gidc

. HSSV: HOc sinh sinh vién
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