Mon Co so Khi cu dién

Gido trinh : Khi cu dién —Pham Van Chéi
BUi Tin
Nguyén Ton

§1.1 :Bai M¢ dau

* Khi cu dién la cac thiét bi dién dung dé dong ,cat , bao vé , diéu khién, 6n dinh cac
mach dién (do luong) dién ap ,cong suét (theo chirc nang ).
- Piéu khién Tin cay ,chon loc,ty dong lap lai.
- Dong cit la chirc nang quan trong ,khdng dong dién (an toan ) ,nhin thiy khoang cach (dao céch ly) .
+Ngan mach rat khé khan khi cat dong ,ding cau chi , may cat ,aptdmat (ha &p).
+ Qua tai 0 thoi gian(ro le nhiét).
-Diéu khién : cac thiét bi cong tac 1am viéc véi cac ché do khéac nhau .
e Khi cu dién theo dién ap : - Khi cu dién cao ap Udmie >1000V
- Khi cu dién ha ap Udmac <1000V
Nguyén ly 1am viéc giéng nhau nhung phan céch dién khac nhau .V&i khi  cu dién cao &p thi phan
nay lon.
Khi cu dién cao &p : +Trung ap (<36 kV)
+Cao ap (36+40 kV)
+Siéu cao &p (>400 kV)
* Khi cu dién dang dong : +Khi cu dién mét chiéu
+ Khi cu dién xoay chiéu
e Kbhi cu dién nguyén ly lam viéc : + Pién co
+ Dién tur
+ Dién nhiét

Chuong I : Nam cham dién .



81.1: D ai cuong nam cham dién .

1,So do:
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1-mach tur tinh ; 2-cudn day; 3-mach tir dong( nap);
4-10 xo nho; 5-ctr chan @, tir thong Y';
@; :tir thong lam viéc ; @, :tur thdng ro; 0 ‘khe h& lam viéc ;

Dinh nghia : Nam cham dién | & méot co céu dién tir bién dién— tir —co (luc ,m6 men).
- Poéng K — xuét hién | trong cudn day u vong .
F = 1w :Stc tir dong [Avong |
F sinh ra tir théng : +®; —luc dién tir hat nap (khoéng phu thude chidu i) ma € &
+ @,
-u : [ H/m ] dic trung cho d6 dan dién.
u, = 4710 * H/m (chan khong , khong khi ) —tuyét dbi.

Do dan tir tuong dbi =
b

- Matdotrthong B = = ;S tidt dién cuc ti; B[ Wb/m?],[T].
S



- Cuongdétirtruong: u = > [T/Hm],[Am], [TmH].
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| _tuyén tinh: w2
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[l _béo hoa ;

Il _phi tuyén — tinh toan phtec tap.

* Phan loai :
- Nam cham dién néi tiép :cuon day ndi tiép véi phu tai —dong dién phu thudc phu tai .
- Nam cham dién song song :cudn day song song vai phu tai .
- Nam cham dién xoay chi éu ( AC)
Nam cham dién mét chiéu ( DC).
2,Cac dinh luat co ban:
2.1, Pinh luat Om :



2.2, Binh luat Kirchoff1: 2o =o
2.3, Dinh ludt Kirchoff2: F=2u_ ~oR, *.. "R )
2.4, Dong dién toan phan :

F= $na

3, Ung dung: st dung rong rai trong cac co cu truyén dong , cong tic to ,..., thiét bi bao vé ngén
mach trong may cach dién ,dung trong diéu khién ,cac co cau phan ly , phan loai co cu dién tir chap
hanh ( phanh hadm dién tur ).

4, Tinh toan nam cham dién :

- Mach tir phi tuyén —tuyén tinh hoa .

-Kho xac dinh chinh Xac tir tré cia mach tr R, = LY chi dung cho tuyén tinh déu.
us

§1.2 : Tur dan mach tur.

* Phan sat tir :;phu thudc diém lam viéc trén d6 thi B(H)
Vd: 6. = B, —

Fe
néu diém lam viéc thudc vang tuyén tinh p=const ,u,. >> u, —bod qua tir tré sat tir .

* Phan khong khi :
- O khe ho khdng khi lam viéc + Tur dan ro.

- Céng thuc chung : G, = —

5

— khong khi khdng phu thudc vao diém lam viéc B(H) .
- 5 << /s — coi truong dién tir ¢ 8 12 truong song phang (déu)
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1, Phéan chia tir truong :
— Chia tr truong thanh cac ving don gian
Tinh dan cac truong thanh phan

Tong hop lai
2
*\/6i hinh hop chitnhat: 6, = u, —
)
-1/2 tru dac :
5
G, “H,
th
Vv
= G, T, 026 p,a
tb
a
8
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“Ytrurdng : G =p, ———  (m=1:28)



-Y, chudic : G, = 0077 p,s

54

-Y4 caurdng : G, T p, —
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G," G, =2c, —trdintin

A QA i ia _ G, _G, _ G
Héso tortan: s, = — = —= -T1t —
G, G G

30 30

Khidnho ;ablén -6 Cc, —s5, =1
dcanglon s 1

— Két qua tuong d6i chinh xéac nhung phic tap — ding tinh toan kiém ngiém.
2, Tinh bang cong thie thuce nghiém ( kinh nghiém ):

Bang ( 1-3) <22>
3, Tinh bang hinh vé :

Khi cyc tur khire tap khéng dung 2 loai trén thi vé buc tranh tur truong

+Duong stic tu y
9 ) — dan
+Dbuong dang the
~ 81.3: Mach tir mot chiéu .
- F =~ w #f ** .

U, | khéng phu thudc vao t — Mach khong tén hao do xoay , tir tré
- Hai bai toan :
+ Thuan : Cho o tinh F
+Ngugc : Cho F tinh o
Kho khan : +Tir dan kho tinh chinh xac .
+Phi tuyén vat liéu tir .
+Thong s rai —tap trung.
1, Mach tir 1 chiéu bo qua tir thong 106 :
-Khi o (o .
- Mach tir hih xuyén .
A, Thuan :



biét O, tim F = w
= mach tir thay thé :
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Mach tir mot chiéu I=const —F= const khong phu thude vao 6
Ure T —bao hoa .
b, Nguoc : biét F
F=Iw :‘I’ﬁm *R,- — tinhduoc R

= Phuong phap do trén co s& bai toan thuén : c6 thé dung hinh —két qua trudng hop dic biét .
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2,Mach tir 1 chi€u c6 xét to1 tir thong ro :
a, BO qua tu tro sat tu :
heu, T R, 70

- Khi nghiém nam trong viing tuyén tinh ciia B( H)
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G, ~m,— v G, Ko -
1)

+Thudn : ® 2 F
+Ngugc: F~> @
10

* Goi f= —
I

U, ~ fx

X < . <R
X = . (ir ap tai diém o)
|
® B _ X
d® = U, dG _w)_grdx
|

Tu thong ro tai dx :

2

= o0 :ggrl_ 3(1) :il(l)lgr:l(DGr

X | 2 rl 2

1 N U o N A

= G,~ —lg, turdanro quidoitheo o (Nam cham 1 chicu)
2

Strc tr dong F ~ dién ap
Tu thong ©® ~ dong dién
- Tu thong moc vong oo = y
|© 2
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1 A 1ia
= G, = —g,| —Nam cham dién

3
- Hésoturo:
® o + @ @
d = 0 = o r:l+ r
ro O >
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b, Khong bo qua tir trd sat tir :
- biém lam viéc ¢ vung bao hoa cua B( H)



A

Uus

7

D;

Dy




- Giai bang phuong phap doan mach tur (tai sao 3 doan )
- Tinh tir tro (dan ) cua khong khi ( chial doan sai s6 16n hon )

-~ 0 -~
*@’f:z *co{
iT1
*Thudan:cho @o; 2 F
q)i q)5
®, =B,s,” B, "~ = —H—-#"
s, S
B(H)
R = Ll 2 U, 7R
n 1" rl
u
() =0 + D > D
11 r1 ® 11"
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B, - —~~>p%-
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N
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*Ngugc:cho F—> ®,  dung phuong phap do

- Dung h¢ so tir ro
Tai bat ctr diem a. ;

®
d =0 + P :d>‘1+ x :(DSG
X 3 x 3 (Dg, S
- Tu dan va dién cam :
L=wG ; G- tir din
w —s0 vong day
L —dién cam

Xe=wl=2afl ;f#0 ‘
§1.4: Mach tir xoay chiéu .

+ 1 bién thién — ton hao do tir tré va dong xody .
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R<<X,
— [ phu thudc khe h¢ & , @ khong phu thudc 6 .

(3 nam cham dién 1 chiéu 1= - = const khong phu thoc khe hd & .
R
+

T d N
' L Wn.m :vong ngan mach
s ! lam cho tir thong va tir 4p
g i léch pha vé tir —chodng
, i rung nam cham dién xoay
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— Gian do véc to :



Xéc dinh X, —tir khang
w = dbﬁRﬁ = ann
d®,

n = — n

r r dt

§1.5 : Cudn day nam cham dién .
- Chtrc nang cudn day : + stc tu dong iw
+ khong dugc hong (nong ) U = Uy,
- Céc thong s : + dién tich chiém chd cudn day ( ctra s6 mach tir )



S, =hl [mmz];h—:m - ti 56 hinh dang day .
|

cd
m=1+2 — xoay chiéu
2 * 4 — mot chidu
+ 56 vong day w { - tiét dién day quin q [mm? ]
-duong kinh d [m]
( khong ké bé day cach dién )
+ Heé sb 1ap day cudn day :

©q
o =_3 (03%07)
s Ih

- K4 phu thude :
+ Cudn day c6 khung ? — khai niém céch dién , chiu nhiét .
+Chung loai day quan ,hinh dang chiing loai cach dién , kich c¢& day quén.
+Co cach dién 16p hay khong

+Phuong phap cuon day .
+Dién trd cudn day
PO T
R = th : Itb = t n
q 2
. A 1
+Mat d6 dong dién trong cudn day : i—— [A/ mm? 1;

q
j = (1.5 >4 )—day cudn Cu lam viéc & ché do dai han
=(10—30) —day cudn Cu 1am viée & ché do ngén han.
1, Cudn ddy nam cham dién 1 chiéu :
Cho stc tir dong IW ,cho dién 4p Ugp, cudn day ,ché d6 1am viéc .
— Tinh cac kich thudc , thong sb ctia cudn day .
e Chon j,Ky4,p
- Xac dinh Scyen day -

X /

IZ?

s =p =29
k,

h="?
Xac dinh 1y, , biét kich thuée cuc tir ,Seq



U U u® _ Ug

0o =_0 = o = =
R pIL pllbm pltb
S q
p =0.017 [2 mm%m]

cu (0°¢)
- q— d — chuan hoéa ( 1am tron )
S |

od " cd

- Sdvong : © =

q
. 1, ©

- Diéntro: rR =P -2—
q

- Ton hao cong suat : P= R

- D0 tang nhiét cia cudn day ¢ ché do dai han :

P w

T = 0 -
A L[S

o el

m
Kt : hé s6 toa nhiét bang dbi luu va birc xa ;Kr = (6-14 )[ W/°C m? ] —tw khong khi .
St=S5+ S, + ZSdéy .
- Nhiét d¢ thoat nong bé mit cudn didy :0=00+°% ( 09— nhiét dd mdi truong )
Néu w rat 1n thi iw # f(3)
2, Cudn day ,nam cham dién xoay chiéu :
E=4.4472® (- tir thong tong , O, = Do + D)
~U

E E 0.85 U
*Cho 6,0y —© = = = =
4.44f% 44418 S 4.44B S

Q)]
_q
s, =T —=q
ok

Suc tir dong : (1w ) = f£(5)
- 0 ch€ do dai han ( trang thai hat ) 8 =0.5 [mm]
— khe hé cong nghé va chong dinh .
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-1 o = m e =
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3, Tinh lai cudn day khi thay d6i dién ap :

- Co so : + Suc tir dong khéng doi } Scd = Ih = const
+Tu thong khong doi
+ Ché d6 nhiét khong doi j = const

C
)

o
o

Bai tap vé nha : Cho Seg = 1h, biét U, tinh w, q sao cho j = 3 [A/mm? ] (chonkg ) .

81.6 : Luc hat dién tir cia nam cham dién 1 chi€u .
Luc hut dién tir cia nam cham dién 1 chi€u 1a lyc tdc dong 1én co cau cong tac .
1, Dung cong thirc Maxoen :
B 1 J_r - - - 1 - , ~>—|
F~ — L(Ba‘ n)Bs~ —B» anS
H o s 2

N

S- bé mit cuc tir; n - phap tuyén ; Bs - tir cam ; po = 4110”7 (H/m)

— -

Néu Bs - S thi B+, n ciing phuong

F:LngdS
2K

0 s

z _ 1
Néu Bs =consttrongS — F = Tsés
2

0
— bo qua tir thong tan khi 8€+/s | F=4.068%s [kg]
2, Tinh luc dién tir bang can bang nang luong :
- Khi dong dién vao cudn day namcham dién :
A 13 a¥
phuong trinh canbang: u = iR * —
dt
Uidt = i°Rdt *id ¥

Uidt : dién nang vao ; i?Rdt : t6n hao nhiét ; idy : nang lugng tur .
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Nang lugng tur truong 6 = 61
W, = Jigv = S s

0

, (tam giac cong)

W

Khi 61 — 62: W, = fid‘lf:sabcda
v
"
0=0~" W, = JidV =s_,
0
AWM:WM +WH WHz_Soado _FAS
A
W dw
= ko p
Asg ds
_1 .
W“17_q11|1
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§1.7 : Luc hut dién tir cia nam cham dién xoay chiéu .



CDZ

1 dG
= — m—sinz")t:Fmsinz")t
G J ds 2 G ds

17 cos 29t _ 1 1
=F, —————— = —F, =~ —F_ cos 2°t=F_ T F,

2 2 2
Fm - bién d0 luc dién tir .

t

A

Fm

Khi F., >F — nip day — rung véi chu ki 2af.

— chdng rung bang 2 phuwong phap : tao ra tir thong 1éch pha nhau :
+ Mic 2 cudn day ndi tiép voi thong sé khac nhau .
+ Dung cudn ngan mach .



vong ngan mach
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So do thay theé :

b= +d =0 + &

t r 1 2

(0]

a ,e P _ 27
, cham pha so voi ® | goc a [tg“ G%J

4[ F,=F, sin “®t=F, ~F, cos 2°t
lF,=F, sin*®t=F,_ ~F, cos $ot—_

2 2m 2th 2tb

= = + = + :— Oy + ® —oc::: +
F F, 7 F, %nb Fou %1[ cos 2%t ™" F,, cos 5 t F F .

b b th _ th~

Ftb~ co Foo \/Flsz - F12m T2 FioF
Khong ton tai diéu kién 1y twong chdng rung
- O may bién ap 3 pha néi chung khong c6 hién tuwong rung do

a
Jp COS 2
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Nam cham dién ~
y = const
i=f(8)
8 bién ddi — I thay d6i
F rung 2f
F =1f(8) — it d6i (cting )

Nam cham dién _

stc tir dong iw = const

i= 2 > §bibnthién thi ncd khong
R

chay

F khong rung — hat ém

F=F(3) — thay d6i (mém)

o =515 g 0

R



>
Bai tap:(Iw) = const ( B nhu nhau ),cung mdt mach tir 6 = dpin .HoO1 F. >< F.?

§1.8 : Dac tinh dong ctia nam cham dién mot chiéu .
- Théng s6 quan trong ciia NCD :+ Thoi gian tic dong .
+ Thoi gian nha cua nd .
+ Thoi gian tac dong ( t)1a thoi gian ké tir khi dua tin hiéu tac dong cho dén khi nap chuyén dong

xong & = dmin. -
+ Thoi gian nha ( tyn ) 14 khi cat dién cudn day dén khi nap cua NCD két thuc chuyén dong 6 = Omax -

I, Bac tinh dong ctia NCD 1 chiéu :
i 4o O

6max

tnh
tia
1, Thoi gian tac dong t; :
a, Mach tur tuyen tinh 1 cudn day :
qv a¥gi - di . dL
UIRT—% IRt R T ol

dt dt dt dt



Thoi gian khoi dong 6 = dmax = const — | = I, = const
= U=iR TN

U _ _ I, di

R R dt
U |

py)
)

t

l, di k.
jjdt:Ii =, ST, h —
R 1, ~i k, 1

0

k, = = - hé sb dy trit theo dong dién ciia NCD.

kd

o
R
b, Mach tir tuyén tinh c6 thém cudn day ngan mach :
( qv

R T —=U
! dt

T

0

- hé so0 thoi gian dién tir cua cudn day khi nap mo.

TRl —t cémg 16n
Rn— 0 — cudn ngan mach bi ho mach — truong hop (a)
Ngoai anh hudng ctia vong ngan mach , t; chiu anh hirong ctia dong dién xoay.

R R k.
t1=TO[1+ f]{l*—f]ln '
R, R, k, "1

2 2
;o ® 08Ty
RX B RX T B

© |
X

| — chiéu dai mach tir
px — dién trd suat vat liéu dan tur.
¢, Truong hop mach tir bao hoa :



— (i) quan hé phi tuyén

dv
Uu~iR T —
dt
y qVv Vi qv
_ _ 1
:>t1*f — *—j —
JUTIR R T

2,Thoi gian khoi dong khi nha ts ( cét dién ):U=0
— phuong trinh can bang :

d\]l
R T —=0
dt
di dL di
S0 RTL,—Ti—TiR "L, —
dt dt dt
I |

L, Tdi T di lo d
= t3:*—1f—=Tl J—:Tlln—
R i i Inh

Via Tka

L; — di‘én cé’m nam cham khi 6 = &y, . ’
T1 — hang s6 thoi gian dién tir NCD khi nap hat .
Thém vong ngan mach , dién tré xody (phi tuyén )

R R [
t, = Tl[l+ n+ ,X}In -
R, R, [

nh

3, Thoi gian chuyén dong khi déng t;

- Khi I =l — F > Fen — nam cham dién chuyén dong
Omax — Omin
Lo — Lj_
Ykda — Vod
a=4,AC=24
( qv
‘u iR —_—
dt _ 2 mx
] 2N t, = —
|Fodchderd[ v ] FoFR
| 2

Trong do: ‘
m : khoi lugng phan dong may dién
v = dx/dt



Dung phuong phap chia nho (i) thanh AS — i,
4.Thoi gian chuyén dong khi nha t,

v >y
u=0, "t=s s

min max
_ 2 mx
t4
F ~F
c

IL.Dic tinh dong NCD xoay chiéu (SGK)
Chuong 2 : Su phat noéng cua khi cy dién
§1.Pai cuong

-Thiét bi hong do  + Dién &p cao — danh thung cach dién — cham chap ,ngén mach

+ Nhiét dong dién gy nén — nong cach dién — gia hoa , chay
-Vit li¢u cach dign — do chiu nhiét — cép céch dién
-Dang ton hao nang lugng trong day dan :
p=IR
Trongdo:R="r ! . dién tro 1 chiéu cua diy din doc lap
S
7 Rv=KnR : Kp 12 higu img mit ngoai lén ton hao ddy dan
-Ton hao trong vat li€u dan tur (thép) khong tai
(f,B,pxosy) = p(WI/leg) = f,B,vat li¢u
-Tén hao trong chat dién mai :
p = 2ITfU%tgs
Trong d6 : tgd 1a gbc ton hao dién moi .

§2.Cac phuong phap trao d6i nhiét
Co 3 phuong phép 1a dan nhi¢t , déi luu va buc xa
-Dian nhiét : do tiép xtc ran — ran ma :
26

d?Q = ~* —dsdt
aX

Trong do: +d%Q truyén qua dS trong dt theo hudng x
+ ) la h¢ sb dan nhiét o
+ 0 lanhiét do




- Péi luu
- Btc xa
8§3.Cac ché do lam viéc cua khi cu dién
Bat dau lam viéc — phuong trinh c&n bang nang luong :
Pdt = k, S, "%t Tc,d?

Trong do : ~dt 14 ton hao
k, * 7at |2 ton hao toa ra mdi truong
c,d” laton hao lam nong
¢, = c,m lanhiét dung thiét bi

p 1a cong suat

St 1a dién tich tod nhiét

Krt1a hé so toa nhiét

K_.S

T°T

+t=02> 7 0> 7= rw[l_eTJ_’ Qua trinh phét néng

t

+ Qua trinhngudi: 0= k,S, %t Tc,d? — 7= 7, T

A

Tt Tt
— — L. _C _ g Y J4 - N
= T =T el Jr’w[l‘eT ] vél T = —— = c_ R, lahang s6 thoi gian nhiét




Xéc dinh T: V& tiép tuyén tr O cat 7, tai A ,OB =T.
+Y nghia T (vat ly): 1a khoang thoi gian phat nong can thiét dé thiét bi dat xac lap nhiét khdng cé toa
nhiét ra moi truong :
r=T, néu Kr=0

Tt
T:Tw[l_eT ]20.632 T

+ Céc ché do 1am viéc phu thudc t,”
1.Ché do lam viéc dai han :
Ty dulénde = — 7,

t=T—

AT

Picukién:ty>(4+5) T,7 = 0.987,, < 2°C/h

Ay
0 =0 +r_:nhiétdd cho phép .
- O'tdi lgm dai han & ché do dai han khong cho phép qué tai
2. Ché d6 lam viéc ngan han
_ tlv be —» T <7

'tnghil(’)n_)r_) 0
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cho phép qua tai k, =

chophép

17 e T ™17 e
§ 2.4 Su phat nong cua thiét bi dién & ché do ngén mach
iy rat bé
} = doan nhiét — khong c6 tda nhiét
p(I) rat 16n

Pdt =c,d® —» T 2T =

nm

T
chophép

& ché do ngan han
gian cho phép:
12t, = const
Khi ngan mach i khéng chu ki — quy ddi inm sang In( chu ki )
~ §2.5 Céc phuong phap xac dinh nhiét do
1.Do bang nhiét ke thuy ngan
-Khong do d\uo’c nhiét 3o diém 3
-Khong truyén duoc tin hiéu di xa ,de vo
— Ung dung nhiét ké cong tic thuy ngan — do khdng ché nhiét

D6 bén nhiét thiét bi dién : 1a kha nang cta thiét bi d6 chiu dugc dong ngan mach trong thoi



2. Do bang dién tré

Ry =R, o 9 _trong d6 ot 1a hé s6 nhiét dién tré
Th6ng qua Rg,Rgp,or —> 0
D0 Rugusis Rnong ta diing V- A cau do

- Dung sensor di¢n tré ;,mach cau

- Ry dién tré chuan kim loai ban dan

3.Po bang cip nhiét dién (nhiét ngau)

- Do nhiét do diém

- Quan tinh nhiét bé

- €06 thé truyén di xa

- OmaxCao

- Khéng can co ngudén ma van duge chi thi
4 Po bang birc xa hong ngoai

Chuong 3 : Luc dién dong ¢ khi cu dién
§3.1 Pai cuong vé luc dién dong

Lyc dién dong chinh 1a luc tdc dung cta dién truong va tur truong

Trong 1 mach vong c6 su tac dong cua luc dién dong lam bién dang mach vong

O ché 36 x4 1ap = lgm khong lon — F = k1 * bé —> ngén mach — lym >> lg, >F tang [én 1am cho
thiét bi nhanh hong hon
+ Cac phuong phap tinh luc dién dong
1.Dbinh luat Bio-xava-Laplace
- Poan mach dl;(m),i;(A) dat trong tir truong B (T) cO:



dF = EBEinI L sin B vai B = ¢

I N
= r=Jar = Jigsin Par,

0

0

.. . . _ i,dl, sin ¢
- Moi truong p = const thi dH = —
47y
I,(A) 1a dong dién trong doan mach dly(m), r 1a khoang cé&ch dl; véi dlp, @ = i(:dl , -
M i, sin %dl T i sin @
B ~M,dH 7 dB T ——"———>7 B~ J10 e,
4Ty r
0
(P
. Ftsin *sin P
F =10 7ili2.”—dlldlz (N)
00 r
Il
Ptsin ®sin B s LA A1 AL X
ke = ”—zdlloll2 : goi 1a hé so ket cau
00 r
= F=10 "i,i, k. (N) > d& xac dinh hudng cuia F ta dung quy tac ban tay trai

T

Néu co 2 mach vong iy,i, ta c6 phuong trinh can béng nang lugng :

1

1
WS =Ll =il T M

11

2

11 22 12
2
=L,i: :la bién doi ty cam

Mi i, : la bién doi vi tri

-Néu cho 1 mach vong :

d d
1 L
F=—= =i, — (N)
Iy 2 "7 0y
-Néu cho 2 mach vong :
F_aw___ oL
T L, —
oy Y20y

Diéu kién biét duoc biéu thirc giai tich ctia L, M theo x
Luyc dién dong — hé (11, ) bén viing nhat — nang lugng 16n nhat .
Céc truong hop thuong gap :

§3.2 Tinh toan luc dién dong & cac truong hop thuong gip



1.Lyc dién dong & céc thanh dan song song

<
<

4 — i
|

d : duong kinh day dan <<1

—> i

P 2

v

. B dy n "sin @
l1: dB =M dH = —>-2—sin * = B = —j f—dy
0 T 2 ! 2
4 r 4 o T
- - _ a
baty =a/tgo ;r=alsina — dy = -~ de
d — .
sin
BT in @ B cos @ T cos ¢
= p=-_ |- ' a—— ! L = dF = Bi,dx
ar . ¢ ar a
2
Moii, cos @ T cos ¢ k _ ZI( (a) aw
dF, = — : de2F=dex=1o Y, Lt = T =
4T a . a | i)

-Néu 2 ddy dai khac nhau ,dat 1éch nhau

2.Luc giita dong dién va méi trudng sat tir

+ Phuong phap anh guong

+ Dap hd quang trong thiét bi dién ha ap bang phuong phap kéo dai quing duong di hd quang
§3.4 Lyc di¢n dong ¢ dién xoay chiéu

1.Dién 1 pha



V& ban chét lyc dién dong luc dién tir vi c6 thé thay thé tir trudng pre — dong dién i tinh theo phuong
phap dbi guong
2.Dién 3 pha
3,D06 bén dién dong thiét bi dién
4.Cong hudng co khi

Chuong 3 : H6 quang dién

§3.1 Pai cuong vé hd quang dién

1.Phong dién trong chét dién moi
+ Nhiét do cao khoang 6000°
+ =107 *10° A/mm?
+Hi¢u ing quang
2.Qua trinh ion hda
- Phat xa nhiét dién tur
- Ion héa do va cham
- lon hoa do nhiét do cao
3. Qua trinh phan ion
- Phan ion do tai hgp

- Phan ion do khuéch tan
Neéu: + Qua trinh ion héa > Phan h6 quang — ho6 quang tang



+ Qua trinh ion hoa < Phan hd quang — hd quang giam— hd quan s& tat — tng dung dép
tit hd quang
§3.2 HO quang dién 1 chiéu

Mubn dap tit hd quang dién 1 chiéu tirc 13 1am cho n6 khéng chay 6n dinh — Ug,U, khong cit
nhau.

—_— _—

U “E | E . = const

ha hg | hg ha
Tai ¢6 dinh — Ug ¢b dinh — Unq tang — khong cit Uy, ting Upq thi tdng chiéu dai ng hd quang
§3.3 Ho quang dién xoay chiéu
1.Hd quang dién xoay chiéu
2.Phuc hoi d6 bén dién ,dién ap
TaiR :
i >0 mauy— 0— dé dap hd quang
i —>0 mMauUp—> Unax — kho dap hd quang
i—>0 mMa U= Unax,3Umax... — kho dap hod quang nhét .
—Vi vay khi chon thiét bi can xem xet hé sb duy trix
Uphue héi > Uchoc thing—> hod quang chay lai do nguén va dién tich tai
+ Anh huodng thuan tro
Uo, I hg trung pha

lo=0 — Ug= 0 — Phan ion rit manh — d& dap ho quang



+ Anh huéng tai cam (L)

i, =0

Uo, | hq léch pha nhau goc n/2 vi vay : > = tao diéu kién thuén loi cho ion hoa va nang

“u

0 max

u

lwong tich trit nén khé dap hod quang

+ Anh huong tai dung (C)

u .
Uo, I hg 1éch pha nhau goc /2 vi vay : " > = kho dap tat ho quang hon

u
U, ~3u

max

=tdaiR - chon 1, = K

dutru Idmtai
Tai L thi K=1.5
Tai C thi K=2
§3.4 Cac bién phap dap ho quang

Dé dap tat ho quang thi can Iam cho : qué trinh phan ion > qua trinh ion

Chinh 14 1am cho thoi gian phong hd quang giam thi phan ion manh

1.Kéo dai hd quang

a. Kéo dai bang co khi — tang khoang cach giira 2 tiép diém (diém cuc)— ting chiéu dai dao cach li —
tang kich thudc

Tuy nhién néu tang nira thi hiéu qua khong tang. Ugsnh thing Va0 khoang 3000V/mm

b. Bit hd quang di vao khe ziczic : dung tir truong dé thoi hd quang vao khe zic zic ding trong cong to

dién — ho quang dién c6 xu hudng di 1én



¢.Théi hd quang bang tir : luc dién dong i va Fe— dan dap va kéo dai hd quang téa nhiét — dung trong
khi cu dién
d.Théi hd quang bang khi ndng
- khong khi kho sach nén véi ap suét cao 20 at trong binh 6ng din dén ving dién cuc — thoi diém mé
— vanm¢ thdi manh — thdi doc 1ap (khong phu thudc I .4)
-Nhuoc diém 1a cong kénh
- Hé thong khi nén bd xung — dong cat néu khong nén
2.Hb quang chay trong mdi truong dic biét
a.Dau bién ap
-Céch dién tot
-Do hé quang — dau phén tich
-Nhuoc diém : lugng dau giam vi hoa hoi va ban —thuong kiém tra loc sach bd xung —duing trong
thiét bi dién dong cit cao ap
May cit ddu — hd quang cach dién
b.Dép hd quang bang vat liéu ti sinh khi
-dung vat liéu nhu thuy tinh hitu co ...— nhi¢t 4§ cao — hda hoi — c6 do bén cach dién cao — voi ciu
chi cao 4p — thdi hd quang .Luc cat khong 16n ,thiét bi ré tién — théng dung

c.Dap ho quang dién trong chan khong (cach dién 1i tuong)



-Kha ning ion hoa bang 0 — nhiét d6 hd quang bé —kich thudc bé — khong can bao dudng

-Cong nghé budng cit

-SFe(clegas) 1a khi cach dién 1y tuong ,chiu duoc hd quang ,dan nhiét tot ,dong dic & nhiét do cao ,nén
SF¢ trong budng dap ,ap suét vai at

-Nhuoe diém : ban dé ro ri khi

Néu 4p suét thap nén dap hd quang kém (khoa khong cho thao tac )— May cit cao 4p — Siéu cao ap
3.Phan loai hd quang

Chia nho ho quang — dién 4p cao — dung thong dung mdy cat hinh T ndi tiép — thao tac dong thoi

4.Déng cat dong bd (cho dong o)

-Khi i = 0—thyc hién dong cit co.Thao tac 3 pha ma chi 1 pha bing 0 —thao tac timg pha

- Cit ngén mach — i > 0 — khong c6 loi



Chuong 5 : Tiép xtc dién
§5.1 Khai niém chung vé tiép xuc dién
-Dinh nghia :
-Phan loai : + Tiép xtic ¢d dinh
+ Tiép xtic truot

+ Tiép xtc cat
- Loai tiép xtic : + Tiép xtic diém (cau-cau)
+ Tiép xuc dudng(tru-try)
+ Tiép xuc mat (phing-phing)
§5.2 Pién trod tiép xic

Dién tich tiép xtic Su< S — dong dién that lai chd tiép xtic— Ry ting— ton hao ting
A 1v A _ _F , \ T
Vélythuyéts, = "a’® = 5 trong do F 1a luc nén tieép xuc

Six tang thi F ting va § giam (vat liéu mém)



Txmat

txduong
Tx dxdt

v

§5.3 Cac ché do lam vige cua ti€p diém

1.Cac thdng sb cua tiép diém:
lam » Udm,| déng, lesc Ndién: s6 1an dong cat
m: d6 md (mm) khoang cach giira tiép diém inh va dong —khong phong dién lién quan dén dap ho
quang
P, 12 R, voi 0 <9
2.Cac ché o cat (xac 1ap)
- La ché d6 khoong c6 dong dién di qua tiép diém — 1 =0
-m du 16n — khong phong dién
— chéng lai bui ban ,0xi hoa cho tiép diém(IP- Cap bao v¢)
3.Ché d6 dong (xéc lap ) ,
- I = lgm, Rix = Rix cuéi (Fix cuoi)
-Rix cusi NhO = AU, 0 1 phai bé
- Khi dang déng tao ra I,m—> luc dién dong khong lon lam
—>can han dinh tiép diém
+ting Fy— khong o 10i vi ton cong co hoc va thiét bj 16n
+Gidm xu hudng anh hudng Faq

(dai han )

tdchophep



4.Qua trinh dong
-Khi ¢6 tin hiéu dong — tiép diém chuyén dong phia tiép diém tinh
m giam — E ting — F du 16n — Phong dién (tia lira,hd quang bé)
khi m = 0 hét hd quang — Fu=Fixq <Fixc
- Hién tuong rung tiép diém dong(Theo Newton 3)
Bién dd rung cuc dai X,
} _ Ry bién thién > R  cuéi —> tiép diém mon
. Thoi gian rung t;
-Dé giam rung :
+gidm mgong—> 1am gidm thoi gian rung
+ giam van tdc (c6 gidi han)
+ tang Fixg (tdng do cing 10 x0)
+dung vat liéu mém
-14=lo (dong khong tai bé)— khong c6 hién tuong gi

>>
I d I dm

R,,” R, )= Puim—> ham dic tinh tiép diém
Rung
5.Qué trinh cit
Rixc = Rixd (d0 lun)
t>0 — 2 tiép diém roi nhau— hd quang —néng chyar bé mit— bdc hoikim loai theo hd quang— tiép
diém bi mon chu yéu do hd quang khi cit (mon dién):
lsi=lp = mon it
Il =l — mon vira
I =lhm —> mon 16n
—d6 mon phu thudc vao dong dién cit
§5.4 Vat liéu tiép diém

Yéu cau : dan dién tdt ,t%¢ cao, Ry tdt , it bi &n mon héa hoc ,it an mon (chiu, hd quang),sau phat hoa
,dé gia cong,ré
- Pong : Ry 16n (6xi hoa,it mon ,ctmg,chiu hd quang)sau phat hoa,dé gia cong ,ré—khtr 16p oxi
hoa bé mat — khir di trong qua trinh tiép xtc co trugt trén nhau hoic dong
Chu y : Khi tinh nhiét d0 U=Upma=1.1 Uy
U=Unmin cho phép

-Bac it bi oxi hoa ,kém chiu hé quang— ti€p diém lam viéc voi Iy,



-Nhom : oxit bén vitng — khong lam tiép diém

-Vonfram: nhiét d nong chay cao —>dung cho tlep diém ho quang

-Kim loai gdbm : hdn hop bot kim loal ,€p ap sut cao tao cac tinh cht vat Iy thich hop
§5.5 Két cau tiép diém

+ Kiéu cong son :

Thanh dan
dong

Tiép diém

Thanh dan tinh

- dungcho1=10A
- 1phaco 1chd cat
- Khong c6 budng dap hd quang
- Nam cham di¢n hut chap— luc dién tir lon
- Luc tac dung Ién tiép diém 1a luc dan hoi thanh dan
- Dung cho role,Uqp diém max = 250 V
+ Kiéu cau

Lo xo tiép diém

SpEjs

lan

v




Trang thai dong
-1 pha2 chd cit — dé cat hd quang
- Truyén dong tinh tién
- Khong c6 day din mém
- Chd tiép xtic dau , tiép xtic cudi 1a nhu nhau — bé mit d& bi 5 do hd quang
- 1 phac6 2 chd tiép xtc — Fx 16n —co cu truyén dong phai khoe
— Cbng tic to dén 1000 V
+ Kiéu ngén

Lo xo
tiép

\ diém

- Tiép xuc cac duong
- 1phacé 1 chd cat va tiép xuc cudi khac dong — dau tiép xiic truoc 1am viée , tiép xtic sau— ho
quang phat sinh & viing lam viéc — 1am sach tiép diém
i 16n hang tram ,ngan ampe—> may cit ha ap
+ Kiéu dao
- cau dao,dao cach li lién két ngam ,tiép xtic mit — 1am sach phan lam viéc vi n6 it bi hd quang
- dong cat khong tai (duong bé)— 1y, 16n —ha ap—»cao &p
+ Kiéu déi

7\ Dong
/




Néu : + rdng — mat cat khong khi nén
+ dac — mat cat chan khong
— Xu ly ho quang quay— gidm cac diém néng cuc bd

Tinh
+ Kiéu hoa hu¢
Tru dac
_— N\ . & . R A
1 Tiep diém dong
e
Gia do 10 xo o
Lo xo tiép diém
N\ D
) Tiép diém tinh
Day dan

meé i

| »
»




Tiép xuc duong
Phan tiép xuc ban dau va tiép xuc lam viéc khac nhau
Khi bi ngén mach — luc dién dong khong chéng lai luc 10 x0
Dung trong may cat cao ap dong dién 1on
Dung cho céac dang tiép xtic ngén cho thiét bi hop bod
Chuong 6 : Cach dién trong khi cu dién
§6.1  Khai niém chung

Gia tri R gitra cac vat c6 U khac nhau
R — vét liéu cach dién tao nén
+ Cép cach dién (mirc d6 chiu nhiét )
+ Kha nang chiju U , tg & voi tgd 13 goc ton hao dién moi va U 1a dién ap choc thung

U
E=—(V/m)
|

cach dién quan trong : thé hién do tin cay khi lam viéc ,gia thanh
§6.2 Cac yéu t0 anh huong dén cach dién

Dién truong (1)

Nhiét do (2)

Luccohoc (3)

Moi truong  (4)

(1) phong dién cuc bo do vat lidu khong dong nhét tac i° — khi i x4c dinh — tgd

g0




Céch dién ran : hdn hop
+ Qua dién ap : U > U 4y
Nguyén nhan : - Do sét (qua dién ap khi quyén)
-Thoi gian rit bé — xung rit 16n — khong dao dong , tit nhanh theo khoang cach
— U = (chyc * trim) Uy, ,phong dién bé mit

Thiét bi chdng sét : simg , van c6 khe hé hay van khong c6 khe hd — & truéc may bién ap
gan thiét bi

fu<u
- Do thao tac — déng cat tai 16n cong hudng vai lan Ugny voi “
t7 oty

- dung céac so dd giam Au do cac thao tac
- tang du trit cach dién
(2) - Nhiét d6 cao — cach dién giam — hong
- Nhiét d6 ctra phai — céch dién ting
(3) — Va dap 16n — niit ,ran cach dién rin
(4) — Bui ban — chdng bui ban — bé mit 1am gd , rdnh , mai ting khoang cach phéng dién bé mat
§6.3 Dién ap thir nghiém
- Pit vao phan cach dién dé kiém tra cach dién hong hay khong
- Dién 4p tan s cong nghiép
t ~ 1s

thu

) k>1 — cach dién mé&i néu Uy, thap — k 16n va Ugy, cao — K bé
u thu B kU dm

- Upnép ,du trir 16n — phu thudc vao 4o bén co va dién
—Pién 4p xung -> xung chuan du/dt -> thoi gian xung (40 ps)
1/2 chu ky 50 Hz = 1.10 S Upnaz xung > Umax 50 Hz
—Tht nghiém TBD

8§ 6.4 Kiém tra cach dién
u ,. , . n ,
Ufong => E = I—VO’I cac dang di¢én cuc khac

—Dién truong déu -> E 16n
—Dién truong khong déu -> E giam
—Noi ti€p céac cach dién bang vat liéu khac , luu ¥ € - hang s6 di¢n mdi cua vt licu



On tap
—Bai tap : chuong 1 ( NCD)
Nam chidm xoay chiéu c6 vong ngan mach
Strc tr dong  Imax
] Ihdung
—Ly thuyét : chuong 2,3,4,5
Xoay chiéu (y,®,B) gia tri max ( bién do )

—S6 liéu thiét ké

P=55kW  cosp = 0,97 Mo 18
M dm

2p=4 n% =90

U = 220/380 V L [ <6

M

—=_>272

M

dm

XAC PINH KiCH THUOC CHU YEU

1. P=55 kw
n=09
cosp = 0,91
Theo cp cong suat va cosq diy 3x chon n= 1500 vong/phut ( 228 )
2. xéc dinh chiéu cao tam truc 2p =4 ( 230 )

h =220 (mm), Dn=239,2cm

ki=0,64 -0,68,chonks=0, 68
3. Xac dinh D

Kp =D/Dn => D=0,68.33 : 2 = 26,65 (cm)
4, Cong suét tinh todn



P

dm

p'—k_E
n

cos ¢

Chon kf=0,97(231)

pr=2% B - (kw)
0,9 0,91

5. chiéu dai tinh toan 15i sit Stato

61.p 10"

ls = -
%sksk, ABs.D" .n,

olg = 0,64

ls =1,11

chon hg= (0,91 +0,92) = 0,91

Tt D,=39,2 ,2p=4 =>chon A=23408 (A/cm)

B=0,77(T)
6,1.65,14 .10 '
= |y = -
0.64 .1,11 .0,91 .380 .0,76 .39 ,2 °.3000
=9cm
Chon s =18
b, Budc cuc
™D _ T.26,65 _
T= - — 20,9cm
2.p 4
7. Hé s0 kinh te
Is 18 _ s~
0= —=——=0,8 =>thod min
T 20,9
8.Dong dién pha dinh muc
p.10° 55 .10 °
| = = =101,75 (A)

3U1.n.cos ¢ 3,220 .0,9.0,91

THIET KE STATO

9.S6 ranh Stato
Chonqg=4



z:=3.2p.q; =6.2.4 = 48 rénh
10.Budc ranh Stato
TD _ ™.26,65

E_:
z 48

:1,71(cm)

11. Sé thanh din tac dung cua 1 ranh
— chon s0 mach nhanh a; =42

a At 2.380 .1,7
Al =13,99
| 101,75

’ Chon Uy B 124 (V)
12. S6 vong day noi tiép 1 pha

Uy =

Wi =p.g. 2= =2.4.124: 2 = 5648 (vong)

a,

13.Tiét dién va duong kinh day dan
Chon A; = 3100 ( A% cm. mm?)

1900

=>J=—"—— =5(A/mm?)
’ 380 N
=> ti¢t di€n so bd day dan
S9= —— = =2,54 (mm’)
Ja,n, 5.2.4

sd soi chap ng =4
chon loai day dan dong tron PEN c6
deg = 1,975 (mm?)

~d=1.88(mm)
14 Kiéu day quan )
Chon day quan budc ngan
T = 2 =8 12 rénh
2.p 4
chon y=10
=> B = Y- Ez_= Ei
zZ 12 6

15.Hé s6 day quéan



ky = sing./2 =sin(>. —) = 0,9659
6 2

) a ) 15
sin g.— sin 4.—
k = 2 - 2 - 0,9576
o« 15
gsin — 4.sin —
2 2
.360 360 .2
P2 - =15

a:
4 48

=> Kqq = Kng.-kr = 0,9659 . 0,9576 = 0,925
16.Tu thong khe hé khong khi
k..U, _ 0,96 .220 - 0,0187 (Wh)

4k _k,f.lW, 4.1,11.0,925 .50 .5648

b =

17.Mat d¢ tir thong khe hd khong khi

(D 4 4
.10 0,187 .10 _
Bs = = =0,77(T)
“,.T1,  0,64.20,9.18,35

18.So bd xac dinh chiéu rong rang

_ Bulut, _0,76.18.1,7 _
Bz: 0,8 cm
B, ..k, 17.0,9

z,"1

Chon k. = 0,95
Bz =(1,7+185)=17
19. So bd xéc dinh chiéu cao gong Stato
q) 4 4
.10 _ 10,0183 .10 - 0.8 (cm)
2B ,ls.k, 2.15.18.0,95
chonB = (145+16)=15
20.Chon ranh hinh qua 1&
Co
hy, =1781,78 mm d; =10 mm
hs1 = 0,5 mm d; =17 mm




_ 12,55

bsg1=dg +1,5 hy == ~h  =2,6135cm =26,14 mm

gl

2
=3,4 mm

HINH VE

Chon cach dién ranh c6 chiéu day 0,4 mm
Chon cach dién ném c6 chiéu day 0,5 mm
— Dién tich ranh trir ném

_T(d; Td}),d, *d d, _ ™’ *15°) 10 "15

r " (h, ")
8 2 2 8
T

S

1

—Chiéu rong miéng cac — tong ném la

Ctia tAm céch dién gitia 2 16p (dy + d )
—Dién tich ranh trir ném

g I mg, _ mas
S’:L 2+2.In2+(dl+d2)J.C+ ~C ~( +t218,8%10 *15).0,4 7
2 2 2
= 46,68 mm’
it u,.n..d’ _ 14.4.1,895 °
—H¢ so lap day ranh k, = ——=-= = 0,774
s s

21.Bé rong rang Stato
’T.(D+2.(r141+h12))_OI [(266 5+ 2.(0,5 " 16 8) |

“ z, . RL 48

(18,8 ~ 5) = 32,998 (mm

T

J_15 = 2,76 (mm )

2

)



. ™(D T 2.h41 td1) d

_ T(26,65 v 2.05%19)

z, 1

z 48

%= 418 (mm)
2

22. Chiéu cao gong Stato
D, D _ 1
gl h ri " d 2 B

2 6 2
23.khe hé khong khi

« D 9 266 ,5
o = (l+_)7

1200 2p 1200 4
Chon6=0,9 (mm)

DAY QUAN RANH GONG STATO

24.S6 ranh Rot ( 246)
Chon Z, = 38
25.buong kinh ngoai R

39,2 26,65

~13 T 5,6(mm )

1
~ 2,687 —.1,7 = 3,94 (cm)
6

a+t g) = 0,721 (mm )

t, =D, =D-28=26,65-2.0,07=2651 (cm)

26. B-icr'ngR
_ ™D _ ®.26,51 _
t, 2,19 (cm )
z, 38
27.S0 bd chiéu rong ring R
. _ Bsit, _0,76.219 _
b, = - ~1(cm)
* B, k, 1,75.0,95

Lay Bz, =1,75
28.Duong kinh truc R
D.=0,3.D=0,3.2665=8 (cm)
29.DRng trong thanh dEn R

6W k.d,

la=b=k.ly. =0,95.101 ,75

2

V6i=0,95 (A)

30.Dong dién trong vanh nm

6.56 .0,95

= 7906 (A)
38



1 1
Il =1, ———— =790 ,6.———— = 2401 ,6(A)
Y 7[2

v td
2.sin —— 2.sin ——
z, 38
31.Tiét dién thanh dan bang nhém
Co_ 790 ,6 _
s =2 = = 263,5 mm?
J 3

2

ChonJ, =3




32. Chon Jy
=25 (A/mm?)
S, = S.le _ 240 6 _

= = 960,64 (mm?)
J 2,5

v

33. Chon kich thudc so bd Roto
—chon danh rdnh



HINH VE

blZ
—
A y
y Ny
K \ A
hl’2 h12
. b
° \ 4
\ 4 /
h =2 DB 8 (M)
: 2 2
Chonh, = (25+45)mm
Chonh; = 35 mm
bs; =1,5mm
h42: O,5m
d =7mm
axb=25.384mm
hp=h - hgp-d=275 (mm)
34. Dién tich rdanh R
T T 2
S =—d’*th,d=—7"*t2757=231 (mm")
‘g 4
35.Dién tich vanh nm
~axh=25.38,4=960 (mm?*)
36.B¢ rong rang ¢ 1/3 chiéu cao rang
M. 4 ] [ 4 ]
LD “2.h, ~ —(h, +d)J L265 ,1—2.0,5——(27,5+7)J
=T 3 —d =T 3 2711 (mm )

b .
A z 38

2



37.chiéu cao gong R

D "D, 1 _ 26,518
h, = ho, ¥ —d = ———
: 2 6 2
38 Lam nghiéng ranh ¢ R
b,=t;=1,7cm
TINH TOAN MACH TU

39.Hé s6 khe ho khong khi
t

k‘ = 1
© 1,7 D,S
b 3,4
(4 (—)°
v = 5 - 0 =
) 2.39
YR
3 0,7
1,7 _
ks = = 1,109

' 1,77 2,39.0,07

( 42)2 (1'5)2
I T A
. - 0,64
5+ b, " 1,5
3 0,7
_ 2,19 _
ks = - 1,02

: 2,19 — 0,64 .0,07
=> Ks= , k, = 1,109.1,02=1,131

40.Chon thép 2212

41.Suc tir dong khe hé khong khi
Fs = 1,6.B;5 . k;.5.10*
= 1,6.0,76.1,131.0,07.10*
= 962,7

1
3517 —.0.7 75,87 (cm)

6



42.Mat d¢ tir thong ¢ rang Stato
_0,76.1,7
0,8.0,95

43. Cuong do tu thong ¢ rang Stato

Hz, =19 (A/cm)
44, STD trén rang Stato

F,, =2hz Hz, =2.2,1819= 8284 (A)
4. - 26,8*£= 21,8 (mm)

2 3

T 17 (T)

Zy

2hlz1 :hz1 -

45.Mat do tr thong 6 rang R
0,76 .2,19 _
B, = ————=1752 (T)
1.0,95

46.Cuong do tir truong trén rang R

Hz, =222(A/cm)
47.STD trén rang R

Fz, =2h, H, =2326.222=1447(A)

d

. _d _ 7
hzz—hzz — -3 " —732,6(mm)
3 3

48.Heé s6 bio hoa ring

Fo ¥ F, TF, _962,7%82,84 t144 7 _
k, ~ - =1,24
Fs 962 ,7

49.Mat d¢ tir thong trén gong Stato
®10° _ o018 .10°
2h.g,k, Il 2.3,6.0,95.18
50. Cuong do tu truong trén gong S
H, = 10,6
51.chiéu dai mach tir & géng Stato
_ ™D, " hg,) _ ™(39,273,6) _

B =

91

1

9

52.5Tb ¢ gong R
Fo, ~ 1, H, = 28.10,6 =296,8 (A)

27 ,96 (cm )
2p 4



53.Mét d¢ tir thong trén gong R

~ ®490* 0,018 .10°
B, ~ = = 0,911 (T)
© o 2hg, k.l 2.5,87.0,95 .18

1

54.Cuong do tur truong gong R
H, =235(A/cm)

55.Chiéu dai mach tir gong R

_™D,"hg,) _T(@8*587) _

| ~10,9(cm)

9,

2p 4
56.STD trén gong R
Fo, ~ 1, H, =235.109=25615 (A)

57. STD tong

Fr “FTF, "F, TF TF,
962,7 + 82,84 + 144,7 + 296,8 + 25,615
152,66 (A)

58.Hé s bio hoa toan mach

_ F _ 1512 66 _
k, = —7= = 1,57
Fs 962 ,7
59.Dong dién tir hoa
_ P.F _ 2.1512 .66 _
1, = = = 22,9 (A)
2,7.N kd, 2,7.56.0,925
Dong tir hoa %
_ _ 23,63 _
e = 100 = 1100 = 23,13 (%)
| 101 ,75

THAM SO O CHE DO PINH MUC

60.Chiéu dai phan dau nbi S
l, = k,.T, " 2.8=1319,19+2=27 cm

d;



_™D Th) _m(26,65*"268) _
, y 10 =19 19
z 48

1

k, = 13(155)

61.Chiéu dai trung binh % vong day cta diy quan S
by = Iy +1gp =18+ 27 =45 (cm)
62.Chiéu dai day quan 1 pha Stato
L1 =2. ky.W; 107 = 2.45.56.10° = 50,4 (m )
63.Dién tro tac dung cua ddy quan S

T

L 1 50 ,4  _

P, ———. 0,049 (Q)
n,.a,s, 46 4.2.2,54

* | 101,75 _

r{=ry.—-=0.054 0,025 (Q)

u 220
64.Dién tro tac dung day quin R
1,10 * _ 1 18.10 :
ra-P,.= = —. =03.10 * (Q)
s 23 231

I

2

65.Dbién tré vanh nm

2 2

1,.10 1 18.10

r, =P = =0,34.10 ' (Q)
s, 23 231
D,=D-(a+1)=2665-(384+1)
=227,1 (mm)
66.Dién tro R
2r : 8,5.10 ' s
r,=r, P —-7034.10 "2 —=497.10 ° (Q)
A 0,329
. Tp T
Voi A =2.sin — = 2.sih — = 0,329
z, 38
67.Heé sb qui doi
4m (W, k,)* _ 4.3(56.0,92)°
y = 1( 1 dl) = ( ) = g38 2

z 38

68 .Dién tr¢ R da qui doi
rp=y.r, = 838,2.4,97.10° = 0,042 ( Q)



', =0,042.101,75/ 220 = 0,0194 (Q)
69. Hé so tir dan tén Stato

_h b h h
« = =k, t(o785 Tt 2t Ak,
© o 3b 2b b N
Vi '
kp=0,875
ks = 0,906 '
hy=hy-0,1d,-2.c-c =2,68-0,1.1,5-2.0,04 - 0,05
=24 (cm) =24 (mm)
hy=-(d;/2-2.c-¢c )=-(5-204-05)= -3,7
24 -
« =——0,906 * (0,78 " 34, 34 +E): 0,88
" 3.10 2.10 10 3,4

70.Heé sb tir dan tan tap S
to(a, kd )°P by

atl - 09 ka's 61
tra 6 = 0,0062
2
k, = 170,033 .—— = 0,968
17.0,7

_0,9,1,7(4.0,92)%.0,72.0,968 ~
o« = .0,006 = 0,9327

t

' 1,131 .0,07
71.H¢ so tur tan phan dau noi

_ q, _ Bty = 4 _ 5 _
I, ~0,34.—~(1, ~0,64.P.7)=034.— (27 ~0,64.-.20,9) = 1,2328
' ls. 18 6

72. HE so tir dan tan
Za =0oa +o0 + o
1 t

= 112+1,13+1,197 = 3,442

r d

1 1

73.Dién khang day quin S

foow s _ 50 56 18 B
x, = 0,158 . ——(—H)°. o =0158 . — (—)°.—.3,442 T 017
100 100 p.q, 100 100 2.4
. 101,75 _
X, = 0192 . = 0,0888
220

74.Hé sb tir dan tan ranh R

(Q)



f T |2 —|
i (ri)z *0,66 P |.k+hi

o =
© L3b 8., 2.b ] .
h1:35mm h42 :C'-dz
b=75-(0,1+1).7-0,5=26,8 (mm)
S. =263,5
k=1
b42:1,5

[ T o2 ]
ar:\gl— 3 )2+0,66‘—|l+—‘209

|37 8.263 5 2.7 1,5

75.Heé sb tir dan tan tap R
- 0,9.t2(q2.k.d2)zptzb42

o
t, bb8 2
. - 0,0092
2
t, Z
(—*—kd,)'s, b,
0,9 3.2.p
ks =9
38,
0,9.2,19 .(—)*.0,0092
@ - 12 =18
: 0,07 .1,131
76.H¢ s tir dan tan phan dau noi
_ 23D, 47D, _ 23227 47.22,7 _
%, T ;g - —.1g =1,233
©z,1,A" "at2b 38.18.0,329 384 7 2.25
Vii A= 0,329

77.Hé s6 tir dan tan do rdnh nghiéng

_ b, _ 1,7 _
= 0,50‘12.(—)Z =0,5.2,3.(—)* = 0,5757
t 2,19

2

78.Hé sb tir tan Roto
fa =a +o o +o +a =232+230+0,76 +0,693 =5,2528

79. Pién khang tan diy quin Roto
X2 =7,9.f1.1;.50,.10° =7,9.50.18.6,073.10° = 0,0003734 (Q)
80.bi¢n khang R da qui doi



X2=7.X=838,2.4,317.10" = 0,31648

R 101,75 _
X, = X,.——~ 0,316 . 0167 ()
u, 220
81.Pién khang hd cam
U,  luXx, _ 220 ~21,63.0192
x, = ——— 1= = 0,409 (Q)

I 21,63
Tinh theo don vi twong ddi

. l, _ 101,75 _
X, = X,.—— 9,98. =462 (Q)
U, 220
82.Tinh lai ke
_ U, 7 1,.x, _ 220 101,75.019 _
k, = = = 0,98
u, 220
TINH TON HAO

82.Trong luong rang Stato

GZl =YFe - Z]_.bz]_.kzj_.|;|_.kg.:|.0-3 =551 ( kg )
83.Trong luong géng Stato

G, Y.,lLg,.2pkc 58,65 (Kg)

84.T6n hao trong 15i sét

85.T6n hao bé mat trén rang R
Ppmr = 0,051102 (kW)
86.Ton hao dap mach trén rang R
P =0,035069 (kW)
87.T6n hao tong thép
0,68576 (kW)
88.T6n hao co
0,531284 (kW)
89. T6n hao khong tai
1,217044 (kW)

P “Pu TP. Tk .P,ZB;G, .10 Tke P, B’ G.g,.10

-3 _

= 0,0,599589 (KW )



