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LOT NOI PAU

Dt nude ta dang trong thoi ky cong nghiép hoa hién dai hod nham dua dat nudc
tién kip voi cac nén kinh té cua cac nudc trong khu vuc va trén thé gigi. Téc d6 phat
trién kinh té ctia mot qudc gia phu thudce vao téc do phat trién cia nganh ning luong.
Thuong tdc d6 phat trién ciia nganh céng nghiép phai cao hon téc d6 phat trién chung
cta nén kinh té. Do d6 nganh ché tao may dién doi hoi phai ludn di trude 1 bude vé
cong nghiép va chat lugng nham dam bao toc do phat trién chung cua toan nganh va
yéu cau cta nén kinh té. Nganh ché tao may dién san xudt ra cac thiét bi dién phuc vu
cho nén kinh té nhu: May bién ap, dong co dién dung l1am ngudn dong luc cho cac loai
thiét bi, cong suét tir vai (w) dén hang tram (KW).

V&i cac chi tiéu kinh té, ky thuat trong bang s6 lieu qua tinh toan d& dat dugc cac
yéu cau cua dé ra. Trong qué trinh thiét ké em d& duoc su chi din tan tinh cua thay
Nguyén Anh Tudn, va cac thay co gido trong khoa da giup em hoan thanh mén d6 an
nay. Em xin chan thanh cam on. Trong thdi gian ngan cing véi kién thic va kinh
nghiém c6 han, trong do an nay khéng tranh khoi nhimg sai so6t, em mong sy thong
cam va y kién cua thay co va c4c ban.

Vinh, ngay 1 thang 8 nam 2010
Sinh vién

LE NGOC NHU
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CHUONG I TONG QUAN VE PONG CO PIEN PONG BQ
|. GIOI THIEU VE PONG CO PIEN PONG BO:
1. Cdu tao:

Ciing nhu céc loai may dién khac, may dién ddng bo gom hai phan chinh 13 Stato
va Roto

1.1 Stato:
Stato ctia may dién dong bo gom 16i thép va day quan (hinh 1.1)

a, 16i thép: 1am bang cac 14 thép k¥ thuat dién day khoang 0,35 0,5mm, phu cach dién,
mit trong xé rdnh dé dat day quén, ép lai thanh hinh try va dugc ép vao vo bao vé
b, Day quéan: diy quan stato con duoc goi 1a day quan phan Gng, 1am bang day dong

boc cach dién boc cach dién dat trong cac rénh cua I16i thép

1.2 Roto: roto cua may dién dong bd ¢ cac cuc tir va day quan. gdm hai loai: roto
cuc 4n va roto cuc 15i

Céc dong co dién xoay chiéu ding nhiéu trong san xuat thuong 12 nhiing dong co
dién khong ddng bo, vi loai dong co dién ndy c6 nhimng dic diém nhu cu tao don gian,
lam viéc chic chan, bio quan dé dang gia thanh ha. Tuy nhién cac dong co dién dong
bo do cé nhimng uu diém nhat dinh nén trong thoi gian gan day da dugc s dung rong
rdi hon va co thé so sanh dugc v6i dong co khong dong bo trong linh vuc truyén dong
dién. Vé uu diém, phai néi 12 dong co dién dong bd do duoc kich thich bang dong mot
chiéu nén c6 thé 1am viéc voi coso = 1 va khdng can lay cong sudt phan khang tir ludi
dién, két qua 1a hé sd cong sudt cta ludi dién dugc nang cao, lam giam dugc dién ap
roi va tén hao cong suat trén duong day. Ngoai wu diém chinh d6, dong co dién dong
b con it chiu anh hudng dbi véi su thay doi dién ap cua ludi diéndo momen cua dong
co dién dong bo ty 1& v6i U trong khi moémen cua dong co khong dong bo ty 18 voi U?.
Vi vay khi dién ap ctia ludi sut thap do sy cb, kha ning giir tai ciia dong co dong bod 16n
hon, trong trudng hop do néu tang kich thich , dong co dién déng bo ¢6 thé 1am viéc an
toan va cai thién duoc diéu kién 1am viéc cua ca luéi dién. Ciing phai ndi thém rang ,
hiéu suat dong co dién dong bo thudng cao hon hiéu suat cua dong co khong dong bo

vi dong co khong dong bo c6 khe hé twong d6i 16m, khién cho ton hao sat phu nho hon.
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Nhuoc diém cta dong co dién dong bd so voi dong co khong dong bo 14 & chd
C4u tao phurc tap, d0i hoi phai c6 mdy kich tir hodc ngudn cung cip dong mot chiéu
khién cho gia thanh cao. Hon nita viéc mé may dong co dién ddng bd ciing phirc tap
hon va viéc diéu chinh tdc do cua né chi co thé thuc hién dugc bﬁng cach thay doi tan
s6 ctia nguodn dién.

Viéc so sanh dong co dién dong bd vdi dong co khong dong bod co phdi hop voi
tu dién cai thién cosm Vé gia thanh va tén hao ning luong dan dén két luan 1a khi Pyy, >
200 +300kW, nén dung dong co dién déng bd & nhitng noi nao khong can thuong
Xuyén mé may va diéu chinh toc d6. Khi Pyy, >300kW dung dong co dién dong bo voi
COS®gm = 0,9 va khi Py, > 1000kW ding dong co dién dong bo véi cosmgm =0,8 13 ¢b
loi hon dung dong co khong déng bod

I1. NGUYEN Li LAM VIEC VA PHUONG TRINH CAN BANG CUA PONG
CO PIEN PONG BO.

Nguyén Ii 1am viéc cta dong co dién dong bo nhu sau:
Khi cho dong dién ba pha ia,ig,ic, Vao ba day quén stato, dong dién ba pha & stato

sé& sinh ra tir trudng quay véi toc d6 quay nlz%. Ta hinh dung tir truong quay stato

nhu mot nam cham c6 hai cuc quay dugc vé bang nét dut trén hinh 1.1. Pong thoi, cho
dong dién mot chiéu vao day quan roto, roto bién thanh mot nam cham dién.

Tac dung twong hd gitra tir truong stato va tir trudng roto tao ra luc tic dung 1én
roto.

Phuong trinh dién ap va dd thi vécto caa dong co dién déng bo:

Khi may dién déng bd 1am viéc nhu dong co dién déng bd may phat ra cong suét
am dua vao mang dién hay néi khac di tiéu thyu cong suat dién liy tir mang dé bién
thanh co ning. Pong co dong bd thuong ¢ cu tao cuc 16i nén néu goi dién ap luodi

dién 1a U, ta c6 phuong trinh can bang dién ap:
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L]zI.E+I.(ru +on_u):é0+éud+éuq+|.(ru+jX5u) 1)
=I.Eo+jl.xd+jl.qx0|+l.ru
D6 thi vécto tuong tmg véi phuong trinh(1) duoc trinh bay nhu hinh v& (1.2). Tir do

thi ta thay cong suat do dong co tiéu thu tir mang dién P = mUIcos® < 0

CHUONG II TINH TOAN KICH THUOC CHU YEU
A. THONG SO CO BAN
1. Dién dap pha
Ug = Ur = 6000 V
2. Cong sudt biéu kién dinh mirc

P 1000

Sdm = =
n.cosep 0,9563.0,9

=1162 KVA
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3. Dong dién pha dinh mirc

_Sg 1162.10°

I, = =1118 A
™ J3U,, +/3.6000

|. =
BN RINE]
4. Sé doi cuc.

_ 60.f _6050 _,
n 1000

5 . COng sudt tinh todn
P’=K¢.Sgm =1,06.1162 =1232 KVA
B. KICH THUOC CHU YEU
6. Duwong kinh trong.
D =75cm
7. Dwong kinh ngoai 10i thép

D=2 =™ _1071+125cm
K, (06+07)

Theo bang 11-1 v4i P’ = 1232 KVA va p=3 ta chon D, =118 ¢& may M16 va
h =63 cm

8. Bwoc cuc

T:H—D:H'—75:39,3cm
2p 2.3

9 . So bé tinh todn chiéu dai ciia stato

Theo hinh 11-3 véi 7 =39,3cm véip =3, A=510 A/cm ; B, =087T
Liy Kyu=0.92;a=066; k =115; ak, =0,76

Theo 11-2taco:
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p__ B1P.0° ~ 6,1.1232.10° ~
° a,k,k,.ABy D?n  0,76.0,92.510.0,87.75%.1000

43 cm

10. Hé sé 2
's _ 43 _

=109
39,3

9
T

Tri ndy nam trong ving kinh té ciia hinh 11-5
11. So bé dinh chiéu dai 16i sit stato theo hinh 11-3
l, =1,05.1', =1,05.43 = 4515 cm

12. Sé rénh théng gi6 ngang truc ciia IGi sit stato: Véi chiéu réng by=1 cm

_ I+, 4515+ (4+5)

n, = = =9,83+8,36
ly, + b, (4+5)+1

LAy s6 rénh théng gi6 n,=9
13. Chiéu dai ciia méi thiép ld thép

I'—ngby,  4515-9
n, +1 9+1

=3,615cm

th

14. Chiéu dai phdn thép ciia I8 st stato
| = ln(ng +1) = 3,615.10 =36,15 cm
15. Chiéu dai I8i sat stato: theo 11-4
l,=I + ng.by =36,15 +10 = 46,15 cm
16. Chiéu dai tinh toan cia 13i sit stato: theo 11-5
l, =1, —0,5.(n,.b, )= 46,15-05.9 = 41,65 cm
17. S6 mach song song ciia diy quin stato
Do | =64,6 <200 Anéntaliy a=1
18. Bwéc ranh t;

Theo hinh 11-7 vé6i 7 = 39,3 cm thi buéc ranh tdi thiéu va tbi da 1a:

SVTH:LE NGOC NHU LOP:PH PIEN A K3
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tlmm = 3,7 Cm ; tlmax = 4,35 Cm

19. S6 ranh stato téi da va téi thiéu

, _ID_ns_,
toex 435

7, - I1D _ I1.75 63
t 3,7

1min

20. Chon s6 ranh stato

Trong pham vi 54 dén 63 dé 1ap bang so sanh :

54((1: 4 _g,

t, =4,35
2pm 2.3.3

= 3,7j

63 g = Z :ﬁzgi
2pm 233 2

21. Tinh sé vong day trong 1 rdnh . Theo 11-9 chon s6 xecming thich hop, tinh lai

duong A va lap bang:

Phuong |S6 rénh | S6 Chiéu S6 rénh | S5 mach | S6 vong | Budc
an stato Z; | xecming | rong cia mdi | song day ranh t;
xecmang | song trong
réanh
1 54 6 9 1 32 4,35
2 94 9 6 1 32 4,35
3 63 9 7 1 30 3,7

Két qua cho thay phuong an 1 1a hop 1y nhat. S6 liéu thu dugc:

Z, =54 ,s6 xécmang : 9 ; u, =32 ; q=3; t,= 4,35; A= 475

22. Chiéu rong ranh: theo 11-12 ta co:

So bd chon chiéu rong rénh

SVTH:LE NGOC NHU
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b, =0,39t, =0,39.435=17
23, Chon mit d¢ dong dién: theo 11-14

_ A/il _ i%) _58 A/mm’ . trong d6 AJ; tra & hinh 11-8 dudng 2 c6 2750

Jl

24. So' bd chon tiét dién day dan:

| 646

S'= ——==1114 mm?
aJ, 158

18x71

3x7,

Chon tiét dién ddy din PETVSD c6 dién tich S; =12,42 mm?

25. Cach dién ranh:
26. Chiéu rong rénh by, =17,5 mm. Chiéu cao rdnh h,; =87 mm
27. Mat @9 dong dién trong day din stato:

J, = | __646 =52 A/mm?
asS, 112,42

28. Mat d¢ tir thgng trén ranh stato
Trong d6 hé sb ép chat 16i sat kg =0,93

S 8 0,87.4,35.41,65
B, = =

(t,—b ).k, (435-175)3615.093

" fer el

29. Mat d¢ tir thgng trong gong stato:

D,-D , 118-75

—h, = > -8,7=128cm

Véi h,, =

o, By, 1), 066.0,87.39,3.4165
gl — = =109T
2h . 1. .k 2.12,8.36,15.0,93

gl fe*"rcl

30. P9 chénh nhiét trén lop cach dién ranh: theo 11-15

SVTH:LE NGOC NHU LOP:PH PIEN A K3
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JLAK, t, 055, 57247511 4,35 0,5.0,47
© 4200 2(b,+h,-h) 2 4200 '2(1,75+8,7-0,5)2,2.10°°

=15°C< 35°C

C

31. Gradien nhiét d¢ trén cach dién rénh:

0, 16

= = = 64°C
055, 05.0,47

AO

32. S6 vong day ciia 1 pha diy quén stato: theo 11-11

u 1 32
W, =2.p.g—.==2.3.3.— =288 vOn
1 p.q > a 2 g

33. Budc diy quan

= Z 25 g
2.3

2p
Trong d6 7, =3.g=3.3=9

34. H¢ so buéc ngin clia diy quén
R I B i |

k,=sin f—=sin—=1

y [32 2

35. Hé s6 budre rai: theo 4-78 :

. T . T
sin—— sin —

K =—2m _ 6 _pog6
qsini 3.sin
2mq 18

36. Hé s6 day quén:
kg, =k, .k, =1.0,96 = 0,96

SVTH:LE NGOC NHU LOP:PH PIEN A K3
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C KHE HO KHONG KHI VA CUC ROTO:

D¢ dat duoc bdi sb mémem cuc dai M =2, thi theo hinh 11-9 c6 x4 =1,5.

dm

37. So bo xac dinh khe hé khong khi theo 11-19:

5~03-2 T 032 393 445 cm.
Byo 0827 15
d

Trong d6 B, =095 va B,, =0,95.0,87=0,827 T

38. LAy khe hé khéong khi gitra cuwe tir §=045 cm. O 2 ddu mdm cuwe tir
5, =15.5=15.,45=0,675 cm.

Tri s6 khe hd khong khi trung binh theo 11-21

5'=5+[5m3 5} =0,45+

[0,675—0,45) — 0,525 cm

39. Chiéu rong miit cue tir: khi liy o =0,7
b, =a,7=07393=275cm

40. Ban kinh mat cwe tir: theo 11-22

D ~ 75
5, -0 21875 0,675- 0,45
b2 26,52

m

R_

n = =34,4 cm
2+8D

41. Chiéu cao mit cuec tir: theo bang 11-4
L4y hy, =4 cm

42. Chiéu dai than cue tir va mdm cue tir: 1y bang:
l,=1;-1=45,15-1=44,15 cm

43. Chiéu dai tinh toan ciia than cwe tir: khi lay chiéu dai tim ma cuc Iy =2 cm
I' =1, +] _ =4415+2=4615 cm

44. Chiéu cao than cue tir: theo 11-27

SVTH:LE NGOC NHU LOP:PH PIEN A K3
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h, =16 +5,884/tr =1,6+5,584/39,3 =16,12 cm
45. Hé s6 tan tir: theo 11-24, véik =9

o =1+k 35.0 _1485. 35.0,525 _11

2 39,32

46. Chiéu rong cuec tir:
Dung thép CT3 day 1 mm véi hé sb ép chat 18i sit kg = 0,95 va lay mat do
tur thong cuc tr B, = 1,43 T thi :

o _ %Bantl; _ 066.0,87.39,3.41,65
Bkl " 1,43.0,95.46,15

11=16,5cm

Kich thuéce cuc tir nhu hinh vé

Van toc dai & bé mat cuc tur

, _TID.n _ 11.75.1000
2 6000 6000

=39,3m/s
47. Chiéu dai gong tir: theo 11-29
l,, =1, + Al , =4415+13,85 =58 cm
O day Al , =1385cm

48. Chiéu cao toi thiéu ciia gong roto:

SVTH:LE NGOC NHU LOP:PH PIEN A K3
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L= os.By,.7lo, _0,66.0,87.39,3.41,65.11 _ 75 cm
2.8, 2.1,2.58

92792

Véi B, =12T
49. S6 thanh can trén mit cwe tir: lay 1dy Q.= 8,vat liéu 1am bang dong
50. Tiét di¢n thanh diy quan can: theo 11-54

_(0,25+035)r.A _ 0,25.39,3.475

. =112 mm®
Q,.J, 8.5,2

51. Puong kinh ciia thanh diy quin cén:
d, =113v112 =11,96 mm
Lay d. = 12 mm; s; = 113 mm?
52. Buéc diy quan can: khi lay z= 0,4 cm

. _by—d. -2z _275-12-205

2 =3,6 cm
Q. -1 8-1

53. Theo diéu kién chon 11-52: ta c6: 0,8t;<t, < t; hay 3,48 < 3,6 < 4,35 cm
Nhu vay chon t; 1a phu hop

54. Kich thwée ranh cudn can nhw sau:
Dsc=4 mm; hype=2 mm; d’. = 12,1 mm

55. Chiéu dai thanh day quin can

| =1_+034.r =4415+0,34.39,3 = 57,5 cm
56. Tiét dién vanh ngan mach:

S, =b =0,5.Q,.s, =0,5.8.113 = 452 mm?

Ve ve* hVC

D TINH TOAN MACH TU:

L4 thép ky thuat dién 16i sat stato ding loai can nong ciia Nga 1511 day 0,5 mm.
Cuc tir dung thép tdm CT3 day 1 mm

SVTH:LE NGOC NHU LOP:PH PIEN A K3
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S57. Tir thong trong khe ho khong khi theo 4-84:

El El

D= = =0157.10*E, Wb
4k,.fwk, 4.115.50.288.0,96

5—m=1,5; a,=07; a; =0,66;va o _045_ 0,0115= k, =115
o 7 393

58. Chiéu dai tinh toan chinh xac cia I6i sdt stato: theo 4-13
I, =1, —n, b, +25'= 46,15 - 0,306.9 + 2.0,525 = 45 cm
2
) (o)
. \s 0,45
e

2 54%%
St 0,45

b, =y"6 =0,68.0,45 = 0,306
59. Mdt d¢ tir thong khe ho khong khi:

_ ®10* 0157
aszl;  0,66.39,3.45

60. Hé 56 khe hé khong khi ¢ stato: theo 4-15

_ 4,+106 4,35+10.0,525 1923

* 7 (t,—b,)+105" (435-175)+10.0,525
61. Hé s6 khe hé khong khi 6 réto:

t,+105' _ 36+10.0525 _
(t, -b, )+105' (3,6-0,4)+10.0525

62. Hé 5o khe hé khong khi: theo 4-17
k, =k, k;, =1,223.1,05 =1,285
63. Sirc tir dpng khe ho khong khi: theo 4-18
F, =16.B,.0k,.10* =1,6.1,285.0,45.1,35.E, =1,25E,

B;

E, =135E,

k52 =

64. Chiéu réng ring stato ¢ 1/3 chiéu cao rinh:
b,=t,-b, =47-175=2,95cm

Z— Z—
3 3
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H{D + 2hrlj H[?S +2. 8’37j
3

Trong do: t, = .= =4,7cm
= Z, 54

65. Mdt do tir thong ¢ rang stato: theo 4-22

B,t,l, 13543545
b, 1k, 295.3615.093

3

E,. 107 =2,66.10E,

521 =

66  Surc tir dong rang stato:
F,,=2h,H, =287H, =174H,,
67. Mdt do tir thong trén gong stato:

. ®10* 0,157
% 21lh k., 23615.093.128

gl "cl
68. Swrc tir dong trén gong stato:
Foo=¢LgHy =556H,,

E, =183.10*E,

n(p, -h,,) 11(118-128)
2p 6
Tra bang 4-16 ta dugc & =1
69. Chiéu cao ranh roto:
h,=h,+d, =02+12=14cm

Trong do6: L, = =55cm

70. Chiéu réng ranh trén cwc tiv 1/3 chiéu cao ranh:

D-25-2h, 75-2.0,45-2.14
b ,=— 3 "t -094d", = 3 36-094.121=24cm
22, D-26 75-2.0,45

71. Mdt d¢ tir thong trén gong Cuec tir:

B,t,l, 1353645

= 107*E, =218.10E,
1k, 244415095

bz 2l
72. Strc tir dong trén rang cwc tir:

F,,=2h,H,,=214H,, =28H,,

z2
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