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LOI NOI DAU

Pé thuc hién bién soan gido trinh phuc vu cho cong tac dao tao nghé Pién trinh
d6 trung cap nghé, gido trinh mon hoc/moé dun PONG CO PIEN XOAY CHIEU
KHONG PONG BO MOT PHA dugc bién soan dua theo ndi dung chuong trinh
khung dugc B6 Lao dong Thuong binh va Xa hdi phé duyét. Noi dung bién soan
ngan gon, dé hiéu, tich hop kién thirc va k¥ niang chit ché, logic.

Khi bién soan, tuy di c¢b ging cap nhat nhing kién thirc méi c6 lién quan dén
nodi dung chuong trinh dao tao va phu hgp v61 muc ti€u dao tao. Nhung do thot gian
bién soan c6 han nén ndi dung gido trinh khong tranh khoi nhiing thiéu sot.

Rit mong nhan dugc dong gop ¥ kién cia ngudi sir dung, ngudi doc dé toi
bién soan, hi€u chinh hoan thién hon.

Pk Lak, ngay ... thang 12 nam 2014
Giao vién bién soan

KS: Nguyén Phuwong Nham
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BAI 1: PAI CUONG VE PONG CO PIEN XOAY CHIEU KHONG
PONG BO MOT PHA

1.1. Twr trwomg dap mach

Tir trudng cia day quin mot pha khi c6 dong dién xoay chiéu qua 1a tir
truong dap mach. Tir trudng ndy phan bd doc theo khe hd khong khi c6 dang hinh
sin, bién d6 bién thién theo quy luat hinh sin.

Dé hinh dung tir ruong ndy, ta xét day quan mot pha don gian chi gdbm mot
bbi day, co dong dién hinh sin qua (hinh-1.1).

@

Hinh - a Hinh - b
T
Hinh-1.1

Hinh thanh tu truong ddp mach
trong day quan mot pha

// \\ // \\

;. B=0 '\ / \
Bile—— I \

t\ f Bn \ Nt Nn |

\ Nt Nn/ \ /

Bt=Bn

'Bm
Tai thoi diéma  Tai thoi diém b Taithdidiémc  Taithoidiémd  Tai thoi diém e
Hinh - 1.2
Phan tich tur truong dap mach
thanh hai tir trudng quay
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O nira chu ky duong ctia dong dién (tir T/2 dén T) dong dién d6i chiéu, nhu
trén hinh -c. TUr truong ciing d6i hudng tir phai sang trai, tri sb ting tir 0 dén By, rdi
lai giam vé 0.

Sang ntra chu ky am cua dong dién (tir 0 dén T/2) dong dién di theo mot
chiéu, nhu trén hinh-b. Luc d6, tir truong hudng tir trai sang phai, tri sb ting tir 0
dén B, rdi lai giam vé 0.

Biéu thi tir cam 1a mot vecto, thi vecto nay luén ludén hudng theo truc cudn
day, tri s6 bién thién tir -B;, dén +Bp.

Viy: tir treomg dap mach cé thé coi 1a tong hop ciia hai tir trwomg quay
cung toc dd n=60f/p nhung chiéu ngwoc nhau (hinh — 1)

Tai thoi diém a trén hinh -2a, dong dién dat cuc dai duong, nén tir truong dap
mach cling dat cuc dai duong +Bn, hai tir truong Bi=B,=B/2 trung nhau, nén téng
ctia chiing bang By,

Sang thoi diém b, hai tir trudng quay hai huéng, va vecto 1éch nhau mot goc
d6i xtng so véi truc cudn day. Tur trudng tong B van c6 phuong nhu cii nhung tri
s6 giam di.

Dén thoi diém c, B; va B, ddi pha nhau nén tir truong tong bang khong.

O thoi diém d, tong By + B, s& cho tir trudng ngugc chiéu véi tir truong cil.

Sang thoi diém e, hai tir truong thuan va nguoc lai tring nhau theo hudng
nguoc voi chiéu ban dau. Tong ciia chung bang -Bp.

Ré rang tong hop ciia hai tiv trwong quay ngwoc chiéu nhau sé tao nén tiv
truwong dap mach, va tac dung cua tir truong dap mach twong dwong voi hai tir
truwong quay ngwoc chiéu nhau.

1.2. Tr trwomg quay hai pha

pé tao ra mOomen md may, dong co mdt pha can tao ra tu truong quay. Mudn
thé, nguoi ta thyc hién day quan hai pha léch nhau trong khong gian 90° va dua
vao d6 hai dong dién 1éch pha 90° vé thoi gian.

Ta xét ddy quan hai pha AX, BY léch nhau 90°, c6 cac dong dién ia, ig léch

nhau 90° di qua (hinh-3).

Tai thoi diém t=0, ia=0, ig=-lm, ta thiy vecto cam tmg tlr c6 phuong tring voi
truc AX va c6 chiéu tir A dén X.
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Tai thoi diém t=T/4, ia=Im, ig=0, ta thdy vecto cam ung tir c6 phuong trang voi
truc BY va c6 chiéu tir B dén Y.

Ctr thé 1an luot xét qua cac thoi diém T/2, 3T/4... ta thiy kh dong dién bién
thién hét mot chu ky thi tir truong quay duge mot vong. Do do, tir truong ciia day
quan hai pha ciing 13 tir treong quay, téc dd n=60f/p.

A

Hinh -1.3
Hinh thanh tir truong quay ¢ day quan hai pha

1.3. Diic diém dong co dién xoay chiéu KPB mjt pha

Pong co dién khong dong bo 1a loai dong co xoay chiéu lam viéc theo nguyén
Iy cam tng dién tir, c6 toc dd quay cuia roto n ( toc do quay cua may ) khac véi toc
d6 quay cua tir trudng nl. Pong co dién khong ddng bd c6 hai day quan: Day quan
stato ( so cap ) ndi voi ludi dién, tan sé khong d6i f; day quan roto ( thir cap ) duoc
nbi tat lai hodc khép kin qua dién trd; dong dién trong day quéan roto duge sinh ra
nhd stc dién dong cam tng c6 tan sd khéng ddi phu thude vao tée do cua roto (
nghia 1a phuy thudc vao tai ¢ trén truc cua may). Cling nhu cac loai dong co di¢n
quay khac, dong co dién khong ddng bo c6 tinh thuan nghich, nghia 1a c6 thé lam
viéc & ché d6 dong co dién, cling nhu & ché do may phat dién. Pong co dién khong
déng bo so v&i cac loai dong co khac co cAu tao va van hanh khong phtc tap, gia
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thanh ré, 1am viéc tin cdy nén dugc sir dung nhiu trong san xuat va sinh hoat nhu:
dong co ba pha va mot pha.

- Bong co dién khong ddng bo mot pha co cong suit nho khong qua vai ba kw
tré xudng dugc ding ¢ ngudn dién 2 day. Vi du nhu bom nudc, may mai hai d4...

+ Pong co khong dong bd mot pha cé vong ngan mach (céng sudt dudi 150w ).
+ Dong co khong déng bd mot pha dung tu di¢n.

- Pong co dién khong ddéng bo 3 pha c6 cong suét 1on duge dung rong rai
trong cac nganh cong nghiép, cac nha may xi nghi€p v.v...Vi du nhu may kéo,
may phét dién c6 cong suat 1on... Cac kiéu dong co nay déu dung roto 16ng soc.

<~ Phan loai dong co dién:

PONG CO DIEN (DCD)

/’”’/v\

DCD 1 CHIEU PC KbB bCbB
—  _ A — 3
DC KICH TU DC KICH TU DCKDB | DCKDB 3 DCKIEU DC DUNG
BANG BIEN BANG NCVC PHA PHA PHAN UNG NCVC

Y
bBCROTO DAY bCROTO
QUAN LONG SOC

— N

PC VONG DC CO CUON
CHAP DAY PHU

—

DC KIEU DIEN DC MOMAY
DUNG BANG DIEN TRO

Y
bC ROTO PC ROTO LONG
DAY QUAN 50C

Trong moén hoc nay ta chi di sdu vao loai dong co pho bién va thong dung
nhat hién nay d6 13 dong cokhdng dong bd1 pha roto 16ng soc.

* Pong co khong dong bo mot pha thuong dung trong cac dung cu sinh hoat
va cong nghiép, cong suat tir vai watt dén vai nghin watt va ndi vao luéi dién xoay
chiéu mot pha. Do nguyén Iy mé may khac nhau va yéu cau tinh ning khac nhau
ma xuat hién nhimg két cdu khac nhau, nhung vé mit két ciu co ban giéng nhu
dong co dién ba pha, chi khéc 1a trén stator c6 hai diy quéan; diy quan chinh hay
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day quén 1am viéc va day quan phu hay diy quin mé may. Roto thuong 1a 10ng
soc.

Day quén chinh dugc ndi vao luéi dién trong sudt qué trinh lam viéc, con day
quan phu thuong chi néi vao khi mo may. Trong qua trinh mé may, khi tbc do dat
dén 75-80% tdc d6 dong bo thi dung cong tic ngat dién kiéu ly tam cat day quén
phu ra khéi ludi. Co loai dong co sau khi m¢ may, day quén phu van ndi vao ludi,
d6 1a dong co mot pha kiéu dién dung (hay con goi dong co hai pha).

< Céac thong sb ghi trén nhin ciia dong co
Thong thuong trén tat cacac dong co dién diéu co ghi cac thong sdcoban sau;
Céng sudt dinh mirc Pa(KW) hodc (HP)
Dién ap day dinh mirc Ugy(V)
Dong dién day dinh mirc 1z,(A)
Tan s6 dong dién f (Hz)
Téc dé quay réto nan(vong / phiit) hodc (rpm)
Hé s6 cong sudt cosy

Ngoai cac thong s6 dinh mre trén bén canh dé c6 nhiing loai dong cocon cod
cac thong s6 phu nhu: hi¢u suét (n ); ma s6 vong bi; cap cach dién; trong luong
dong co;....

1.4. Phan loai dong co dién xoay chiéu khong dong b mét pha
a. Pong co dién mt pha c6 thé phan lam cac loai sau.
- Pong co dién mot pha cd vong ngan mach.
- Pong co dién mot pha md may bang dién tro.
- Pong co dién mot pha md may bang dién dung.
- Pong co dién mot pha kiéu dién dung.
+ C6 dién dung lam viéc.

+ C6 dién dung lam viéc va mo may.
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b. Mot s6 loai ddng co mdt pha.
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BAI 2: CAU TAO VA NGUYEN LY LAM VIEC CUA PONG CO PIEN
XOAY CHIEU KPB MQT PHA CO VONG NGAN MACH

2.1. Ciu tao.

DPong co mdt pha vong chap co cAu tao don gian, gia thanh ha, dé sir dung,
nén dugc dung nhiéu trong cac thiét bi dién sinh hoat, chrflng han l[am dong co quat.
Céu tao ctia dong co mdt pha vong ngan mach vé trén hinh -2.1 Stator gdm cac cuc
tir quan cudn day tap trung. SO cuc tiy theo toc dd dong co quy dinh theo biéu thirc
da biét. Trén mit cuc co sé ranh 1éch vé mot phia, va 16ng vao d6 mot vong ng?fm
mach bang dong, 6m 1dy mot phan cuc tir, Roto ciing 1 loai 16ng soc.

Cuc tur

Cuon day

Rotor

-
- =y

-

Vong ngén mach

Hinh — 2.1

2.2. Nguyén ly lam viéc

Xét mot dong co dién xoay chiéu mét pha don gian gém stato, roto 16ng sOC
va mot cudn diy stato ddu vao ludi dién xoay chiéu mot pha. Xét tir truong do
dong dién sinh ra trong cudn day tai cac thoi diém ty, ty, t5 .

Tai thoi diém t;, gia sit B duong, A am, dong dién chay qua cudn day Stato.
Dung quy tic van nit chai xac dinh dugc chiéu cia tir trudng tuong tng chay trong
Stato nhu sau:

/\
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Tai thoi diém t,, khong c6 dong dién chay qua cudn diy Stato nén tir truong
trong Stato bang khong.

Tai thoi diém ts, khi d6 B 4m, A duong dong dién chay qua cudn day Stato.
Dung quy tic vin nat chai xac dinh dugc chiéu cua tir trudng twong tmg chay trong
Stato. O cac chu ky tiép theo két qua twong tu.

+ Nhén xét:

Khi cho dong dién xoay chiéu mot pha chay vao dayquan Stato s& tao ra tir
truong. Do 16n va chiéu cia tir trudong nay bién thién theo quy luat cua dong dién
xoay chiéu nhung phuong ciia nd trong khong gian khong thay doi (van theo
phuong thang dung).

Ta ndéi tr truong nay khong quay hay néi khac di day khong phai 1a tir truong
ma la tur truong dap mach.

Nhung néu ta lay tay moi cho 16 to quay thi néu coi ro to diung yén ta lai c6 tir
truong dap mach quay tuong ddi so vai 16 to va két qua 1a 16 to sé tiép tuc quay
theo chiéu ta d “moi”.

Tuy nhién, vi khong phai 13 tir truong quay, nén khi cdp dién vao diy quén
stato ctia dong co xoay chiéu mdt pha c6 cu tao nhu trén thi roto s& khong tu quay
duoc.

Vi véy chiing ta can phai ding cic phan tir phu dé bién tir truong mot pha
thanh tir truong quay.

Pé bién tir trudong mot pha thanh tir trudng quay nguoi ta sit mot trong céac
cach sau:
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+ Dung vong ngin mach dit vao mot phan cua cuc tir chinh.
+ Dung cudén mé may (cudn day phu)
+ Dung cudén mo may dau nbi tiép voi tu dién.

Ca ba cach trén déu dya trén mot nguyén tic chung 13 tao ra mot tir truong
phu léch pha so v6i tir truong chinh (tir truong chinh 1a tir truong dap mach nhu da
noi trén).

Nhu viy trong stato ton tai dong thoi hai tir trudng 1éch pha nhau. Tong hop
hai tir truong nay nguoi ta s€ dugce tur truong quay.

Tuy nhién ba cich m¢ may trén s€ cho cac goc Iéch pha gitra tir truong chinh
va phu khac nhau va chi ¢6 cach thir ba 1a mo may tot nhat vi goc 1éch pha co thé
dat duogc 90°.

2.3. Théo - lip dong co:

* Trinh tu thao:

- Trude khi thao ta phai quan sat xem xét ky hinh dang
bén ngoai va lam dau céc vi tri gilta nap may va than may.

- Thao nap che canh quat.

- Thao nip che dong co quat.

- Dung tudt no vit thao cac dc cua nip dong co va thao nip dong co.

- Rut roto: Khi rat roto ra khoi stato, phai luu ¥ khong 1am triy xude diy quan
(dung bia cach dién 16t vao khe hé khong khi gitra stato va réto).

- Théo va quan sat tap ning quat néu c6
- Théo bac thau cia dong co.
* Trinh ty lip rap:
Trink te ldp rdp déng co nguwoc lai véi trinh tw thdo.

- Kiém tra rotor xem c6 quay nhe nhang khong, néu khong 1a phai kiém tra
1ap rap lai.

- Kiém tra lai cach di¢n day quan cac pha véi nhau va voi vé may.

2.4. Kiém tra danh gia chat lwong dong co:

* Xem xét vo may, xem xét roto.
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* Kiém tra bac thau:

* Kiém tra day quan stato: Ding mé gdm mét, dong hdo VOM
- Po lién lac ting pha.
- Bo cach dién gitra cudn day véi vo.
- Bo dién trd cudn day.

* Pau day van hanh.

Po kiém tra dong co: Sir dung dong hd VOM 220v
dé thang do dién tr6 Rx10 dé do dién tré cudn day,
dé thang do dién tré Rx1KQ dé do cham vo.

Piu day mach dién: AT

- P4u day nhu so do hinh — 3.

- bong AT cép ngudn cho dong co hoat dong.

- Quan sat sy hoat dong cua dong co va dung
Ampekim dé do dong dién.Tinh cong suat ctia dong

co P.
- Ding dong co ta cat AT.
nh-2.3

Hi
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BAI 3: QUAN BQ DAY STATO PONG CO PIEN XOAY CHIEU KPB MOQT
PHA CO KHAU TU CUC (VONG NGAN MACH)

3.1. Phwong phap vé so' @6 diy quin stato:
a. Nguyén tic dau cac cudn day.

Trong dong co khong dong bo mot pha ¢ vong ngin mach cuc tir Stator 1a
cuc tir 161 nén sd bdi day trong dong ludn bang sb cuc tir. Vi thé cac bdi day quin
cua dong co khong dong bd mdt pha c6 vong ngén mach ludn duoc du cuc tir that,
d4u cudi - cudi, dau - dau.

b. V& so dd trai day quan stator.

* So @6 trai 2p=2(hinh-3.1)

Pt \
N

N
N

Hinh - 3.1

* So @6 trai 2p=4(hinh-3.2)

)
K€D,

N
]

N
]

Hinh - 3.2
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3.2. Thuc hién quan bo day stator:
Buwéc 1: Cong tac chuin bi.

- Dung cu: Bo d6 nghé quan day.

- Vat tu: Day émay, gidy cach dién, day du, ...

- Thiét bi: Ban quéan day, dong co vong ngan mach.
Buwée 2: Lam khudn quén va 16t cach dién ranh.

- Po kich thuéc khudn, lam khuén quan.(hinh-3.3)

- x4c dinh chu vi khuén quan.

CV=2h+I1d

A

v

Hinh —3.3

- Hinh ddng cida céc loai khu6én thong dung dugc st dung trong viéc thuc
tAp quan day mdy dién:

Chiéu day cta khuén

(,:
& &
Khuén Kep d€ kep
khuén
Hinh - 3.5

ChQy: Chiéu day ciia khuén chinh la chiéu cao ciia rinh Stator

GIAO TRINH LUU HANH NOI BO -17-



GIAO TRINH: PC BIEN KHONG PONG BO 1 PHA

Sau khi 1am khuon xong ta ti€n hanh quin cdc bdi ddy clia cdc nhém day
quédn cho cdc pha day quan stator va chuyén sang budc ti€p theo.
- Cat va 16t gidy cach dién ranh.
Buwée 3: Quan nhom bbi day.
- Lip khuon 1én ban quén day.
- Quin nhém béi day.
Giir ddy song song, tranh diy quan tréo nhau, quan du s6 vong day, du sb bdi
day.
Buwiéc 4: Long day vao rinh, diu day va dai day.
- Long day:
+ Pém lai s6 bdi day va nhom bdi day theo so do.
+ LAy ra boi day cia nhom bdi day lap vao rinh rdi thio bo diy budc phu
cta bdi day.
- Péu day:

+ Cit cac dau day ra ctia mdi pha diy quan chi dé chira cac doan ndi phu
hop bang kim cat day.

+ X6 cac dng gen vao cac day can noi.

+ Cao 16p & may cach dién bang dao con va gidy nham & cac vi tri dau noi,
roi ndi day theo so dd ndi day.

+ Han chi cac dau noi.

+ Boc cac mdi ndi bang dng gen va bang keo cach dién.

+ Xép gon cac dau diy ndi cho thAm my roi dai gon, chic chan bang soi
cotton.

- Dai day.
+ Dung day dai budc mdi gut dau tién.

+ Pai chit ting nhom béi day, chinh sira gidy cach dién. Dung bua nhwa
chinh sira phan dau ndi tron déu: trong khong co rotor, ngoai khong cham vd may.

+Tai vi tri cac dau day ra phai co it nhét 13 2 mdi budc.
+ Tiép tuc cho dén hét.

Buwoe 5: Kiém tra va lap rap, van hanh so bg.
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+ Kep 1 dau day do cia Megohm vao than stator, ddu day con lai kep lan
luot vao 1 dau day mdi cudn day dé kiém tra sy cham vé.

+ Quay tay quay Megohm déu tay dong thdi doc gia tri dién trd cach dién
trén mat chi thi khi dang quay.

+ Kep hai dau diy do ctia Megohm vao mdi dau day cua timg hai pha riéng
biét dé kiém tra do cach dién pha.

Chay: la cd hai trwong hop R cdach dién = 1MCQ
Buwéc 6: Tam siy.
* Viéc tam chat cach dién cho ddy quin may dién nham muc dich:
- Tranh bo day quan bi 4m
- Nang cao do chiu nhiét
- Tang d6 bén cach dién
- Téang cuong do bén co hoc
- Chdng duoc sy xAm thyc cua hoa chat
* Cong viéc say tim may dién gém 3 giai doan:
- Say kho trude khi tam.
- Tam verni cach dién 1én bo diy quén.

- Say kho chat cach dién sau khi tim:

/ LLLLLLLLLLLLLLLLLLLLLLLLLL S

@ @ Boéng dén co tim
D i
D T

<—— B& mijt ton sang bong

/
I

Hinh -3.6: Céu tao ti siy don gian

* Cach say nay khac véi cach sdy nhiét bang dién tré. Cha yéu nho vao kha
nang hap thu ning lugng birc xa do tia hong ngoai dé bién thanh niét ning va bé
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mat cua vat duoc séy. Nhu thé chat cach dién duoe 1am kho dan tir 16p bén trong ra
phia ngoai.

Tia hong ngoai duoc san xuét ra boi bong dén cé tim, khi duoc cho thip sang
d6. Vi vay nguodn dién cung cap cho dén sy nén giam thip 20 — 30% dién ap dinh
murc cua dén. Dé ting cuong sy phan xa nhiét va phan phdi déu nhiét lugng nén 16t
kim loai sang bong bén trong ti sdy.
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