Mbon Co s6 Khi cu dién

Gido trinh : Khi cu dién —Pham Vian Chéi
Bui Tin
Nguyén Ton

§1.1 :Bai M@ dau

* Khi cu dién 1a cac thiét bj dién dung d€ déng ,cat, bdo v€ , di€u khi€n, 6n dinh cac
mach dién (do luGng) dié€n &p ,cong sudt (theo chlfc nang ).
- Piéu khié€n: Tin cdy ,chon loc,ty dOng 1ap lai.
- Péng cat la chlc nang quan trong ,khdng dong dién (an toan ) ,nhin thdy khodng cach (dao cach
ly) .
+Ngan mach rat khé khan khi cat dong ,dung cau chi , may cat ,aptomat (ha ap).
+ Quad tai ¢ thOi gian(ro le nhiét).
-Diéu khién : cac thiét bi cong tac 1am viéc vGi cac ché dO khac nhau .
e Khi cu dién theo dién &p : - Khi cu dién cao ap Udmac >1000V
- Khi cy dién ha ap Udmic <1000V
Nguyén ly 1am viéc giGng nhau nhung phan cach dién khac nhau .VGi khi cu dién cao 4p thi
phan nay 16n.
Khi cu dién cao &p : +Trung ap (<36 kV)
+Cao dap (36+40 kV)
+Siéu cao ap (>400 kV)
* Khi cu dién dang dong : +Khi cu dién mot chiéu
+ Khi cu dién xoay chi€u
e Khi cu dién nguyén ly lam viéc : + Dién cO
+ Pbién tu
+ Pién nhiét



Chuong I : Nam cham dién .
§1.1: b ai cuong nam cham dién .

1,S0 dé:

rm

1-mach tU tinh ;
4-10 x0 nho;
@; :tUr thong 1am viéc ;
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\
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2-cubn day; 3-mach tir ddng( nap);
5-cU chan @, tUr thong ¥;
@, :tU thong ro; 0 :khe hd lam viéc ;

Dinh nghia : Nam cham dién 1 8 mOt cO cau dién tir bién dién - tU - co (Iuc ,md men).
- DPéng K - xudthién I trong cudn day U vong .
F = W :sUc tur ddng [Avong ]
F sinh ra tUr thong : +®s; - luc dién tUr hiit ndp (khong phu thudc chiéui)ma €8

-y : [ H/m ] dac trung cho d6 dan dién.
M, =470~  H/m (chan khong , khong khi) - tuyét d6i.

- Dbddantlr tuong doi

- Matdo tUthong B

;S 1 tiét dién cuc tU; B[ Wb/m?],[T].
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- CuOng do tu truong : H = E [T/Hm],[ A/m], [Tm/H ].

N 11
- Tutwd R, =—— [H']
VE
Tir d3 c=—=p% g
- U dan R, 1 [H]
;
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I I
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o, dB
[ _tuyén tinh; =—
dH

III _bao hoa;
II _phi tuyén - tinh todn phuc tap.

* Phan loai :
- Nam cham dién n0i ti€p :culn day n0i ti€p v&i phu tai — dong dién phu thulc phu tai .
- Nam cham dién song song :culn day song song v&i phu tai .
- Nam cham dién xoay chi éu ( AC)
Nam cham dién mot chi€u ( DC ).
2,Cé4c dinh luat co ban:
2.1, Pinh ludt Om :
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2.2, Pinh luat Kirchoff 1: Y ® =0
2.3, binh luat Kirchoff 2: F=3U ;=®R,+.+R )
2.4, Dong dién toan phan :

F= f Hd]

3, Ung dung: s&r dung réng rai trong cac cO cau truyen dong , cong tac td ,..., thi€t bj bdo vé
ngan mach trong may cach dién ,dung trong di€u khi€n ,cic cO cdu phan ly , phan loai cO cdu dién
tUr chap hanh ( phanh ham dién tUr).

4, Tinh toan nam cham dieén :

- Mach tU phi tuyén - tuy€n tinh hoa .

, . . a2 o N 11 .., X . 2
-Kho xac dinh chinh xac tu trd cuamachtwr : R, = Ii S chl ding cho tuyén tinh déu.

§1.2 : TU dan mach tur.

* Phan sat tU :phu thudc di€m lam viéc trén d6 thi B(H)
S
Vd: Gg g 1
néu di€m lam viéc thudc ving tuy€n tinh p= const , e, >> M, — b0 qua tUr trd sat tir .
* Phan khong khi :
- O khe hé khong khi lam viéc + TU dan ro.
()
- Céng thirc chung : Gs = U_S
ué
— khong khi khong phu thuOc vao di€ém lam viéc B(H).
- §<<+/S - coitrudng dién tUr & 6§ 1a trudng song phang (déu)
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1, Phan chia tU tru0ng :
— Chia tU truOng thanh cac viing don gidn
Tinh dan cac truOng thanh phan
TOng hop lai

2

* V&i hinh hép cht nhat : Gy = H, %
-1/2 tru dac :
8 a

_ 2a
x Gg = U, _
-1 ru rong : T[B§+1H (m=1:28)
0m [



-¥% caudac : Gy =0.077p,6
m

-% caurOng : G55:|102

GS = GSO +G62 +G83 +GS4 +G85
16

GS _Giso = ZG& —>tl\.f dén tén
2

G, :G60+Gt -1+ G,

G50 GSO G50
Khi § nho ;a,b16n - G, UG, - 6§, =1

§canglén 6, 1
—» K&t qud tuong doi chinh xac nhung phlic tap - dung tinh toan ki€m ngiém.
2, Tinh bang cong thic thuc nghiém ( kinh nghiém ):

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

Khi cyc tU khic tap khong dung 2 loai trén thi vé bUtc tranh tU truOng
+Pudng sUc t

} — dén

Hé s6 tUtdn: 6, =

+Dudng dang thé

§1.3 : Mach t& mOt chiéu .
- F=W #f(t)
U, I khong phu thudc vaot — Mach khong t6n hao do xody , tUr tré
- Hai bai toan :
+ Thuan : Cho @ tinh F
+Ngudgc : Cho F tinh @
Kho khin : +TU dan khé tinh chinh xac .
+Phi tuy€n vat liéu tur .
+Thong sO rdi —tap trung.
1,Mach tU 1 chi€u bd qua tir théng 1o :
-Khi @, O .
- Mach tir hih xuyén .
A, Thuan :



biét P; tim F =
0 mach tir thay thé :

Rire [] R,

Bn




Mach tU mét chiéu I=const - F= const khong phu thudc vao §
Ure * —bdo hoa .
b, Ngugc : biétF
F=IW=®R,, +R;] _ tinhduoc R,

0 Phuong phap do trén co s bai toan thudn : c6 thé dung hinh - két qud truOng hgp ddc biét .

BS
W =a(R . +R,)=HI, + oo
M:H+ BS
ltb G(Sltb
A B

M
N
8
I
I
I
| «
A / » H
0
H
- Lay OA=IW/ly,
_ L - tga =
TU A dunga ; 8 Gl

2,Mach tUr 1 chiéu c6 xét tdi tU thong ro :
a, BO qua tUr tr& sat tur :
e[, O Rge - 0
- Khi nghiém nam trong ving tuy€n tinh cla B(H )
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Mach tlr thay thé :

/
Gaf] o, [|C= /

>
D, 4_<:§}__
G: =kgl

g, : dan sudt tir do ; k<1 —hé s6 tlr dan ro qui doi.

U, =F=HI



1S 1S
Gm:lloa ;Gaz:llog.
+Thuan : ® - F
+ NgugQc:F - @
. W
* GOl f=—
1
U —f —_ X N, s . .2
= X—IOOT (tu ap tai diém o)

Tuthongrotaidx: d®, =U,dG, = lw?grdx

12 1
Do = — 0@, =-10lg, =16G,
X 1 gr 2 1 b)

1 N . .2
0 G, = Elgr tu dan ro qui dOi theo @ ( Nam cham 1 chiéu)

SUc tu dOng F ~ dién ap
TU thong @ ~ dong dién
- TU théng méc vong Pw =y
2

dl‘IJI‘X = wxdq)rx = I;k; gl‘deX
Tw’ Iw
= l=c0—g | = b
LlJI‘ 3 gl‘ 3 gl‘

1 A
UG, = ggrl — Nam cham dién

- HésOtUro:

' ¢)5 CDB qJS
b, Khong b0 qua tir trd sat tir
- Piém lam viéc G viing bido hoa cla B( H)
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- Gidibang phudng phap doan mach tU (tai sao 3 doan )
- Tinh tU tr (dan ) cUa khong khi ( chial doan sai s6 16n hon )
(10); =Y (10),
i=1

* Thuan: cho ®; - F

O} O
®,=BS OB =—2%=—-2 L HS
d n“n n Sn S H un
B(H)
11
Rn:__n_’Ull' _>Rr1
M, S,
q)n' = q)n +q)5 - ch'

— chl'
B11' - S - B(H)
Hip — R12
* Ngugc:cho F - ®;  dung phuong phap do
- Diing hé 6 tUr 1o
Taibat cr diém « ;
O =P +D, = q)es%"' (:I);x Ez ®,0,,

)

- TUdan va dién cdm :
L =wG ; G- tir dan
w —s0 vong day
L —dién cdm
Xe=wl=2nafl ; f#0
§1.4: Mach tUr xoay chiéu .

+1bi€n thién — t6n hao do tUr tré va dong xody .

I:E:L )
Z JrR*+X,’
> _Uu__U
Wl 21fW’G




R<<Xy
— I phu thuGc khe hé § , ® khéng phu thudc § .

2 N A U A >
O nam cham dién 1 chiéu 1= R = const khong phu thOc khe hg 6 .

+

Wn.m :vong ngan mach
1am cho tur théng va tU ap
1éch pha vé t* - chOng
rung nam cham dién xoay
chiéu .

Wn.m

N

- Giadn dé véc ta :



Xac dinh X, —tU khéng
lW=P,R; =1,W,

| = 1n — _wn chB
"o, r, dt
2
U, =1w=®;R, $ W 4%,
r, dt
wZ
L, =— ; r, -dién trd vong ngan mach

r

n

>

1
“—coLu—Zthr—

n

Z, =R, +jX,

— [p2 2
Z, =R, +X,

§1.5 : CuOn day nam cham dién .
- ChUc nang cudn day : + sUc tir ddng iw
+ khong dugc hong (néng ) U = Ugn
- Céc thong sO : + dién tich chi€m chO culn day ( clfa s6 mach tlr )



S =hl [mm?]; —=m -ti s0 hinh déng day .
m=1+2 - xoay chiéu
2 +4 - mot chiéu
+ 50 vong day w : { - tiét dién day quan q [mm? ]
_dudng kinh d [m ]
( khong k& bé day cach dién )
+ Hé s6 1ap day cubn day :
S
Kd — “Cu — m

= S_. T (0.370.7)

- Kqphu thubc :
+ CuOn ddy c6 khung ? - khai niém céach dién , chiu nhiét .

+ChUng loai diy quan ,hinh dang chlng loai c4ch dién , kich ¢ day quan.
+C0 cach dién 16p hay khong

+Phuong phap cudn day .
+Dién trd cudn day
R = p(dtb : 1tb = lt +1n
q 2
A A A A . I
+Mat d0 dong dién trong cudn diy : ] = a [A/mm? ];

j =(1.5 -4)-day cubn Cu lam viéc & ché dd dai han
=(10 - 30) —day cubn Cu lam viéc & ché d0 ngan han.
1, Cudn ddy nam cham dién 1 chiéu :
Cho sUc tU dOng IW ,cho dién ap Uan cudn day ,ché dd lam viéc .
— Tinh céc kich thudc , thong s6 cla cudn day .
e Chon j,Ka,p

- Xac dlnh Scuén day -
|ooy l%
Scdzlh:ﬂ:—l = 'd
k, K, J

1=?

E =m [

1
h="

Xac dinh 1y , bi€t kich thudc cuc tir ,Se



U _ Uw _Ug
w= =
oo plo®@ Ly,

S q
Peuore) =0.017 [Q mm¥m ]

- q - d - chudn héa (1am tron )
Scdlcd
q
1,

. U
W=—w=
R

- SOvong : W=

- Pbiéntrd: R=p

- T6n hao céng sudt : P=I°R
- DO ting nhiét clla cudn day & ché d6 dai han:
W
0
["C]1[O x;%mz] ]
Kr : hé s6 t@a nhiét bang d6i luu va blc xa ;Kr = (6-14 )[ W/°C m? ] —tu khong khi .
St=S+S, + ZSaéy .
- Nhiét d6 thoat néng bé mat cudn diy :0 =0, +T ( 8, —nhiét d6 méi trudng )
Né€u w rat 16n thi iw # £(5)
2, Culn day ,nam cham dién xoay chiéu :
E =4.44f0®  ( D,- tir thong tOng , O, = Dy + O,)
~U

KTST

_ E _ E _085U,
4.44f0 4.44fB S  4.44{B S

*Ch06,q)m - W

SUc tr dong : (iw ) = £(8)
- & ché d0 dai han ( trang thai hiit) & = 0.5 [mm]
— khe hd cong nghé va chOng dinh .

P
) Imw_ /32(6:6min)

1 R Y

=+nl . gq=-
V2w j

|



3, Tinh lai cuOn day khi thay d6i dién ap :

-C0O's@ : + Suc tr ddng khong 66} Sca = 1h = const
+TU thong khong ddi
+ Ché d0 nhiét khong ddi j = const

Bai tap vé nha : Cho S =1h, bi€t U, tinh w, q sao cho j = 3 [A/mm?] (chonks).

§1.6 : Luc hut dién tU clla nam cham dién 1 chiéu .
Luc hit dién tU clla nam cham dién 1 chi€u la Iuc tac dOng Ién cO cdu cong tac .

1, Dung cong thlrc Maxoen :

1 0o -2 1z,-
FZ—I@B@H)Ba——BaanS
Mo 3 2
S-bé mat cuc tr; |, - phdp tuyén; g, - tU cdm; p, = 41107 (H/m)

Néu g, 0 S thi g,, ,cing phuong

F=_L B;dS
24, 3

Néu Bs = const trong S — F=-——B;S
21,

— b6 qua tUr thong tdn khi 31R/S , F =4.06B3S [kg ]
2, Tinh luc dién tUr bang can bang ning luong :

- Khi déng dién vao cudn didy namcham dién :
dw

phuong trinh cAn bang: U =iR + ry
Uidt = i*Rdt +id¥
Uidt : dién ning vao ; i°Rdt : tGn hao nhiét ; idy : ning luong tUr .



Ning lugng tU trudng & = &,
v,
W, = IidLlJ =Sype (tam gidc cong )
0

W
Khié - 6,: wUu = J’ldl‘l" = Sabcda
W,

g,
§=60W, = Iiqu =S, o
0



AWLl = Wul +Wu21 _WMZ =S4 = FAS
L AW, _aw,
AS ds
_1y.
Wul —Eq',lll
1 .
Wuz ZELIJleZ
_1 -
Wuu _E(Lpz _L'Jl)(ll +12)

pat W, =W +AY

§1.7 : Luc hit dién tUr clla nam cham dién xoay chiéu .

i=1_sinwt
®=0@_ sinwt
. 2
p=lii)?9C - LPusin@HdC 10, dG s p oy
27 ds 20 G QgdS 2 G dS
=g, 17002 _1p _lp cos2ut=F +F,
2 2" 2

F.. - bién do luc dién tur .



Khi F, >F - napddy — rung v&ichuki 2nf .

— ch6ng rung bang 2 phuong phap : tao ra ti thong 1éch pha nhau :
+ Mac 2 cubn day ndi ti€p véi thong sO khac nhau .
+ Dung culn ngan mach .

SO do :
_—~ vong ngan mach

0




SO do thay thé :

S

D=0 +® =, +0,

R , 2t
®, cham pha so v&i P, gbc a Ega = r_G62 E

0 F =F,sin’wt =F, —F,, cos2wt
%72 =F,, sin’wt = F,, —F,, cos(2wt —a]
U F=F+F, = (Fltb + Fth) B (Fnb cos 20t + F,, COS(2(*)t B G)) =F, +Fx

1tb 1tb
Khong tOn tai diéu kién ly tudng chOng rung
- 0 may bi€n 4p 3 pha néi chung khong cé hién tuong rung do

[
[

Fo. €6 F,, =[F +F2 +2F,F,, cos20

F, =F,, sin’ wt
3
F, =F,, sin Eot+ %D F, +F; +F; —2Fm

F, =F;, sin? +4_T[%
O 3

— So sanh



Nam cham dién ~
Y = const
i=1(6)
8 bién dGi — 1 thay doi
F rung 2f
F=f(8) - itdbi(clng)

Nam cham dién _
sUc tUr dOng iw = const

._U 0
i= R 6 biénthién thi ncd khong

chay
F khong rung — hut ém
F=F(5) — thay dGi (mém)

iw
‘D_:E;ESTD G0 oy
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Bai tap:(Iw) = const ( B nhu nhau ),cing mOt mach tU' § = 8, .HOi F. >< F.?

8

§1.8 : Pac tinh ddng clla nam cham dién mOt chi€u .
- Théng sb quan trong cUa NCD :+ ThOi gian tic dOng .
+ Thoi gian nha clané . ]
+ ThoOi gian tac dOng ( t.1)la thoi gian ké tU khi dua tin hiéu tadc dOng cho dén khi nap chuyén dbng
XOHg 5 = 6min' .

+ Thoi gian nha ( t., ) 1a khi cat dién culn day dén khi nap clla NCD két thiic chuyén dOng & =
8max .
I, Ddc tinh ddng clia NCD 1 chiéu :

i A6

nk

nh

nh

tkd
1, ThOi gian tac dOng t, :
a, Mach tU tuyen tinh 1 cudn day :



U:jR+d_L|J:jR+M:jR+LE+id_L
dt dt dt dt
ThOi gian khdi dOng & = 8yax = const — 1 =1,= const
0 U=iR +1,i'
Ul
R R dt
U |
i, = _;T =0
od R 0 R
t .
; 1 k.
0 fdt=[> d 5y =1
J R I, -i k, -1
I . ~ A 2>
k; = IOd - hé s6 du tr(r theo dong dién clla NCD.
kd
1 NI A a o s
T, = R - hé s0 thai gian dién tU cUa cuOn day khi nap mao.
b, Mach tUr tuy€n tinh c6 thém cudn day ngdn mach :
iR+ w_y
dt
0 dw
R, +—2=0

O dt
k,
Ut =T, +£, n—
R' H k -1

W
R'n =Rn%g

ti1,Ral - tcang 16n
R,— o - cudnngan machbjhd mach - truGng hgp (a)
- Ngoai anh hudng cla vong ngan mach , t; chiu dnh hlfong cla dong dién xody.

R R_[ Kk
tl :TO + ] + ] n
R R'H k -1
2
R' :RXEOO % _w 81thx




1 — chiéu dai mach tir
[ — dién trd suat vat liéu dan tu.
¢, TruGng hgp mach tU bdo hoa :
~ (i) quan hé phi tuy€n

U—1R+d—llJ

dt

¥ U
SR ST

JU-iR RJI,-
2,Thoi gian kh&i dong khi nha t; ( cat dién ):U=0
— phuong trinh can bang :

dy _

+__

di dL R+Lg

"t dt "t
b g b g Iod

J’——TJ' =T, In—

Ikd
— di‘en cam nam cham khi 8 = Omin .
—hdng 50 thdi gian dién tU NCD khi nap hit .
Thém vong ngan mach , dién trd xody (phi tuyén )

R R I
b =T1%+R'n +R_'X§nlﬂ
n X nh

3, Thoi gian chuy€n dOng khi déng t, :
-Khi I=1iy — F>Fa, — nam cham dién chuyén dbng
6m.alx - 6min

Lo - L
Yra — Wod

= 0=

a= 4,AC=24.

=R + ¥

dt (= 2mx

21, 2
0dx=chx+dE%E F-F,

DII,I;] EID];I:D



Trong do:
m : khoi lugng phan ddng méy dién
v = dx/dt
Dung phuong phép chia nho (i) thanh Ad - i,
4.ThGi gian chuy€n dOng khi nha t,
$-y,0d

= US.,., —S
u 0’ F<FC E min max

_ | 2mx

t, =

\E -F
I1.Dac tinh ddng NCP xoay chiéu (SGK)

Chuong 2 : Su phat néng cUa khi cu dién
§1.Pai cuong
-Thiét bi hong do  + Pién 4p cao — danh thlng cach dién - cham chép ,ngan mach
+ Nhiét dong di€én giy nén — néng cach dién - gia hoa , chdy
-Vat liéu cach dién — d6 chiu nhiét — cap cach dién
-Dang tOn hao ning luong trong ddy dan :
p =I'R

Trong d6: R = pé : dién trd 1 chi€u cUa day dan dbc 14p
R,=KuR : K, 1a hiéu Ung mat ngoai lén t6n hao day dan
-T6n hao trong vat liéu dan tUr (thép) khong tai
(£.B,prs) 0 p( Weg) O £,B,vat liéu
-T6n hao trong chat dién méi :
p = 2MNfUtgd
Trong d6 : tgd 1a géc ton hao dién moi .

§2.Céc phudng phép trao dGi nhiét
Co 3 phuong phép 1a dan nhiét , déi luu va blc xa
-Dan nhiét : do ti€p xiic ran — ran ma :
d’Q=-A 9 gsdt
0x

Trong d6: +d*Q truyén qua dS trong dt theo hudng x



+ A 1a hé s6 dan nhiét o
+ 0 lanhiétdd

. P

I

(@]
- D6i @2
- Blcxa
§3.Cac ché d6 1am viéc cUa khi cu dién
Bat dau lam viéc - phuong trinh can bang ning luong :
pdt = k.S, +1dt +c,.dr
Trong d6 : Adt 13 tGn hao
k, +dt 13 t6n hao tod ra méi truOng
c;d7 13 t6n hao lam néng
¢y =c,m 1a nhiét dung thiét bi
p 1a cong suat
St 1a dién tich tod nhiét
Krla hé sO tod nhiét

T TF c s ¢ 1 s A
Or=ree’ +TWE—6T Evdi T= ; = C;R; 1a hang sO thdi gian nhiét
TYT
t
+t=0-57,=0 - T=TME—6 H~ Qua trinh phat néng

-t

+ Qué trinh ngudi: 0= k,S; +mdt+cdr . T=T

ooeT
A
TOC
B A
265 . N
|
: |
: i Jlr Lanh
—_—— _I____Nong___| _____
| |
I B
| | >
0 t



Xac dinh T: V@ ti€p tuyén tr O cat 7., tai A ,OB =T.
+ Y nghia T ( vat 1y): 1a khodng thdi gian phat néng can thiét d€ thiét bi dat xac 1&p nhiét khong cé
tod nhiét ra méi truOng :
T=7, neuK;=0
t=T >

+ Cdc ché€ d6 1am viéc phy thuc t,7
1.Ché d6 lam viéc dai han :
Ty dd16ndé€ 1 - 1,
A 1A At
Pi€ukién : t, > (4¥5) T, T =0.987,,, - < 2°C/h
60 =6, +1_,:nhiét dd cho phép .
- O (il daihan & ché€ do dai han khéng cho phép qua tai

2. Ché d0 lam viéc ngan han
-tybé - T<T,




max 1

tlv

+ t:tlvHP:P1—> Trnaxl <T°°
} 0 chua tadc dung hét 1én truy€n nhiét thiét bi
ty — 00_)P:P1|:| T1-T,

+ P2>Pl >t=ty - TmaxZ =Too =Tch0phép

k :&: T :Tmaxzz 1 A , 2 A ~
- P T p 1 1 _w - he sO qua tai theo cong suat
1 max1 max 1 1_ T
e
k; =kp
3.Ché d0 ngan han 1ap lai
tck = tlV +tngh

tlv bé g Tmax <T°<>

Sau Nawx  — ché dO 6n dinh gid quanh (Tmins Toay )

I%iz

ko 2



Thy Tl
- Chuki2:T1,=Te" "'TOOE_ET E

T,=T, e’
“hy b\
Tmax :TWE‘_e B %Tmine '
“Cogh
Tmm :-[ITIHXe '
by ~tek
1-e . 2oy o T, _1-efT
T, =T. " <T, =Tgome — Chophépquatai k= m— N >1
1-e T max o _a T
§ 2.4 Su phét néng cUa thiét bi dién & ché d6 ngan mach
ti, rat bé

} 0 doan nhiét — khong c6 tda nhiét
p(I) rat 1én
pdt=c,dt - T->®T  <T,.. &chéddnganhan
- DO bén nhiét thiét bj dién : 1a kha nang cUa thiét bj d6 chiu dugc dong ngan mach trong thoi
gian cho phép:
I’t, = const
Khi ngdn mach i khong chu ki — quy d6i inm sang I( chu ki )
~ §2.5 Gac phuong phap xac dinh nhiét d0
1.Po bang nhiét k€ thly ngan



-Khéng do dugc nhiét d0 diém
-Khong truyén duoc tin hiéu di xa ,dé v3
~. Ung dung nhiét k€& c6ng tac thdy ngan — do kh6ng ché nhiét
2. Po bang dién trd
R, =R, (1+a.6) trong d6 ar1a hé sO nhiét dién tré

Th()ng qua Rg,Rp, 01 — 0
D0 Rogusi, Rusng ta diing V- A cau do

- Dung sensor dién tr@ ,mach cau

- R, dién trd chudn kim loai ban dan

3.Po bang cap nhiét dién (nhiét ngdu)

1
N

2 %,

- Do nhiét dO diém

- Quan tinh nhiét bé

- C6 thé truyén di xa

- Bmxcao

- Khéng can co ngun ma van dugc chi thi
4.Po bang blc xa hong ngoai

Chuong 3 : Luc dién dOng & khi cu dién
§3.1 Pai cuong vé luc dién ddng
Luc dién dOng chinh 1a luc tac dung cUa dién truOng va tU trudng
Trong 1 mach vong c6 sy tac dOng cla luc dién dong 1am bién dang mach vong
O ché d0 x4 1ap - Ian khong16n — F=kI? bé — ngan mach - Iy, >> I —F ting 1én lam cho
thi€t bi nhanh héng hon
+ C4c phuong phap tinh luc dién dOng



1.Dinh luat Bio-xava-Laplace
- Poan mach dly(m),i,(A) dat trong tU trudng g (T) cb:
dF = {ide‘ =iBdl, sinp vdi B = (iE)
11 ll

0O F= -!dF = Jo'ilB sin 3dl,

\ i,dl, sina
- MB0oi truOng W = const thi dH =#

I,(A) 1a dong dién trong doan mach dly(m), r 1a khodng cach dl; v&i dl,, a = (1? d_I;J

M,i, sinadl L5 odna
dB=M,dH 0 dB =202 B = [10 lpsingy,
41r J =

L . .
F =107k, [ J’Smar%nﬁdlldl2 (N)
00

Ll . .
sin o sin A x s
k. :HTBdeIZ : g0i la hé sb két cau
00
0 F=107i,i, ke (N) - d€ x4c dinh hudng cla F ta dung quy tac ban tay trai
- Né&u co 2 mach vong iy,i, ta c6 phuong trinh can bang ning 1Ugng :
1., . 1. .
W= ELllf +EL21§ +Miji,
1 2 1 <2 < e ~, 2
5 L + 5 L,i5 : la bién dobi ty cam
Mi,i, : 1a bi€n dGi vi tri
-Né&u cho 1 mach vong :
F= ow _1, . OL

=i, = (N
0x 21112 ox )
-Né&u cho 2 mach vong :
ow _.. OL
F=—=iji,—
0x 0x

Diéu kién biét dugc bi€u thirc gidi tich clla L, M theo x
Luc dién dong — hé (I.1,.) bén viing nhat - ning lugng 16n nhat .
- Cdc truong hop thudng gap :



§3.2 Tinh toan luc dién dOng G cac truOng hop thudng gdp
1.Luc dién dOng & c4c thanh dan song song

€ ; —> i,
I "
<« >
d : duOng kinh day dan <<1
L .
; _H,. .sina
dB=M0dH=ﬁﬂsina 0 B—4—°llj—d2 y
i 4Tt 1° LU
Paty = a/tga ; r = a/sina — dy =— da
Aty = a/tgd ; r = a/sin y sin’ o
0 B:Uoi1 } _sinO(da :I“loil cosa, +cosd, 0 dF = Bi,dx
4am 4. a 4m a
o . 12
dp, = Holila COSQ, FCOST, 4 1y F = [dF, :10‘711122—IH L+ _at
4Tt a ) adl OO0 IE

-N&u 2 day dai khac nhau ,dat 1&ch nhau

2.Luc gi(ra dong dién va moi trudng sat tur

+ Phuong phap anh guong

+ Dap ho quang trong thi€t bi dién ha ap bang phuong phép kéo dai quang dudng di hd quang

§3.4 Luc dién dOng G dién xoay chiéu



1.bién 1 pha
V& ban chat luc dién dOng luc dién tU vi c6 thé thay thé tU trudng U — dong dién i tinh theo
phuong phap doi guong
2.Pién 3 pha
3,D0 bén dién dOng thiét bi dién
4.COng hudng co khi

Chuong 3 : HO quang dién

§3.1 Pai cuong vé ho quang dién

1.Phéng dién trong chat dién méi
+ Nhiét d0 cao khoang 6000°
+ j=10° +10° A/mm?
+Hiéu Ung quang
2.Qua trinh ion hoéa
- Phat xa nhiét dién tu
- Ion hoéa do va cham
- Ion hoa do nhiét d0 cao
3. Qué trinh phan ion

- Phan ion do t4i hgp



- Phan ion do khuéch tén
Né€u: + Qua trinh ion héa > Phdn h6 quang — ho quang ting

+ Qué trinh ion héa < Phan hd quang — hd quang gidm - ho quan sé tat — Ung dung
dap tat hd quang
§3.2 HO quang dién 1 chi€u

Mu6n dép tat hd quang dién 1 chiéu tlc 1a lam cho né khéng chdy 6n dinh — Ug, U, khong
cat nhau.

—_— —_—

U, =E, L E,, = const

q "~ hq

Tai c6 dinh — Ug c6 dinh — Uy, ting — khong cat U, ting Uy, thi ting chi€u dai 6ng hd quang
§3.3 HO quang di€n xoay chi€u
1.HO quang dién xoay chiéu
2.Phuc hoi d bén dién ,dién ap
TaiR:
i 0 mauy—0 - dé dap ho quang
i -0 mau— Umx — kh6 dap h6 quang
i >0 MA U= Unay,3Uma... — khé dap hO quang nhat .
~Vi vay khi chon thié€t bi can xem xet hé s6 du trit
Uphuensi > Udoe ting — hO quang chdy 1ai do ngu0n va dién tich tai

+ Anh huéng thuén rd



U,, I ¢ trung pha
I,=0 - Uy=0 — Phdnionratmanh - dé dap hd quang

+ Anh huéng t3i cdm (L)
U,, I 1q 1€ch pha nhau goc 172 vi vay : . ° . ) O tao diéu kién thuan 10i cho ion héa va

ning 1ugng tich trlt nén khé dap hdé quang
+ Anh hudng tai dung (C)

R ~ U.=U0,
U,, I'1q 1€ch pha nhau goc 102 vi vay U
C

ax

_ 3Umax> [J kho dap tat hO quang hon

0tdi R - chon Ly = K lama
Tai L thi K=1.5
Tai C thi K=2
§3.4 Cac bién phap dap ho quang
DE déap tat ho quang thi can lam cho : qua trinh phdn ion > qua trinh ion
Chinh 1a 1am cho th0i gian phong hd quang gidm thi phdn ion manh
1.Kéo dai h6 quang
a. Kéo dai bang co khi - ting khodng cach gilta 2 ti€p di€m (di€m curc) - ting chi€u dai dao cach li

— tang kich thudc



Tuy nhién né€u ting nta thi hi€u qua khéng tang. Ui hang vao khodng 3000V/mm
b. Bat ho quang di vao khe ziczac : ding tU truOng d€ thi hO quang vao khe zic zac ding trong cong
t0 dién - hO quang dién c6 xu hudng di lén
c.Thoi h6 quang bang tUr : luc dién dbng i va Fe - dan dap va kéo dai h6 quang tGa nhiét — ding
trong khi cu dién
d.ThGi hd quang bang khi néng
- khong khi kho sach nén vGi ap sudt cao 20 at trong binh 6ng dan dén viing dién cyc - thoi di€m
m& — van m@ th6i manh - thdi doc 1ap (khong phu thudce I .5)
-Nhugc di€m la cong kénh
- Hé thng khi nén b6 xung — déng cat néu khong nén
2.HO quang chay trong méi truOng dac biét
a.Dau bién ap
-Céch dién tot
-Do h6 quang — dau phan tich
-Nhugc di€m : lugng dau gidm vi héa hoi va ban —thudng ki€m tra 10c sach bd xung —dung trong
thi€t bj dién déng cat cao ap
May cat dau — hd quang céch dién

b.Dap ho quang bing vat liéu ty sinh khi



-diing vat liéu nhu thUy tinh h{fu co ... - nhiét d0 cao — héa hoi - c6 dd bén cach dién cao - vdi
cau chi cao &p — th6i hd quang .Luc cat khong 16n ,thiét bj ré tién - thong dung

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

-Kha ning ion héa bang 0 — nhiét d0 hd quang bé —kich thudc bé — khéng can bdo dudng

-Cong nghé bubng cat

-SFq(elegas) 1a khi cach dién 1y tudng ,chiu dugc hd quang ,dan nhiét tot ,dong ddc & nhiét dO cao
,nén SF, trong budng dap ,ap sudt vai at

-Nhuoc diém : ban dé ro ri khi

Né&u ap suat thap nén dap ho quang kém (khéa khong cho thao tac ) - Mday cat cao 4p — Siéu cao ap
3.Phan loai h6 quang

Chia nho h6 quang — dién 4p cao — dung thong dung may cat hinh T ndi ti€p — thao tic dong thoi

[
|
..... —_—r—— ===

4.Déng cat dong bo (cho dong )



-Khi i = 0 —thuc hién déng cat cd.Thao tac 3 pha ma chi 1 pha bang 0 —thao tac tUng pha
- Catnganmach —i>0 - khong cé 10i
Chuong 5 : Ti€p xic dién
§5.1 Khai niém chung vé ti€p xiic dién
-Dinh nghia :
-Phan loai : + Ti€p xic cO dinh
+ Ti€p xiic trugt

+ Tiép xdc cat
- Loai ti€p xic : + Tiép xtic di€m (cau-cau)
+ Tiép xtic dudng(tru-tru)
+ Ti€p xiic mat (phang-phang)
§5.2 Dién trd tiép xiic

Dién tich ti€p xtic So< S — dong dién that 1ai chd ti€p xiic - R, tang - tOn hao ting

o1l

VEé ly thuyét S,, =ma’ == trong d6 F 1a luc nén ti€p xiic



S, tang thi F ting va & gidm (vat liéu mém)

§5.3 Cac ch€ d0 1am viéc cUa ti€p di€m

1.Cac thOng s6 cUa ti€p diém:
Tam, UamsI aong, Ieae Ndién: sO 1an déng cat
m: d0 m& (mm) khodng cach gilta ti€p di€m inh va dOng —khong phéng dién lién quan dén dap ho
quang
Ptx = IémRtx vOi etd < etdChOPheP (dél h.an )
2.Cac ché do cat (xac 1ap)
- La ché d0 khoong c6 dong dién di qua ti€p di€ém - 1=0
-m du 16n - khong phéng dién
— chOng lai bui ban ,6xi héa cho ti€p di€ém(IP- Cap bdo vé)
3.Ché d6 déng (xac 1ap)



- I = lam, Rx = Rix s (th CU6i)
-Rix cusi Hhé - Autx,e tx phél bé
- Khi dang déng tao ra L, — luc dién dOng khong 16n 1am
—can han dinh ti€p di€ém
+tdng Fi — khong c6 10i vi tOn cong co hoc va thi€t bi 16n
+Gidm xu huéng anh hudng Faq
4.Qua trinh dong
-Khi c6 tin hiéu déng - ti€p di€m chuyén dOng phia ti€p di€m tinh
m gidm - E ting — F dU 16n — Phéng dién (tia I(ta,h0 quang bé)
khi m = 0 hét ho quang — Fu=Fua <Fuxc
- Hién tugng rung ti€p di€m d6ng(Theo Newton 3)
Bién d0 rung cuc dai X,
},_Rtx bi€n thién >R , cubi - ti€p di€m mon
ThOi gian rung t,
-Dé€ gidm rung :
+gidm Masng — lam gidm thdi gian rung
+ gidm van toc (c6 gidi han)
+ tang Fua (tdng d6 cUng 10 x0)
+dung vat liéu mém
-1,=I, (dong khong tai bé) - khong co hién tuong gi
Id >> Idm
R ¢ >R )0 Pyi6n— ham dac tinh ti€p di€ém
Rung

5.Qué trinh cat
Rixe = Rixa (dé 11:11‘1)
t>0 — 2 ti€p di€m r0i nhau - h6 quang —néng chyar bé mat - bdc haikim loai theo hd quang —

ti€p di€m bi mon chl yéu do hd quang khi cat (mon dién):

I&=Ip - mon it

I&%=I > mon vUa

I&=I,m — mon 16n
~.d0 mon phu thubc vao dong dién cat

§5.4 Vat liéu ti€p diém

Yéu cau : dan dién t6t ,t’. cao, Ry tOt, it bi &n mon héa hoc ,it &n mon (chiu, hd quang),sau phat
héa ,dé gia cong,ré



- Pong : Ry, 16n (6xi hoa,it mon ,clng,chiu hd quang)sau phét héa,dé gia cong ,ré ~kh(r 13p oxi
héa bé mat — kh(r di trong qua trinh ti€p xtic c6 trugt trén nhau hodc déng
Chi ¥ : Khi tinh nhiét dd U=Uny=1.1 Ugn
U=Unmin cho phép

-Bac it bi oxi héa ,kém chiu hd quang - ti€p di€m lam viéc v6i Isn
-Nhém : oxit bén viing — khong lam ti€p di€m
-Vénfram: nhiét d6 néng chdy cao —diing cho ti€p di€m h6 quang
-Kim loai gbm : hon hop b6t kim loai ,ép ap sudt cao tao cac tinh chat vat ly thich hgp
§5.5 K&t cau ti€ép di€m
+ Kiéu cong son :
Thanh dan
dong

Tié€p di€ém

Thanh dan tinh

- dung cho I <10A
- 1phacé1chO cat
- Khéng c6 budng dap ho quang
- Nam cham dién hit chap - luc dién tU 16n
- Luc tac dung lén ti€p di€m la luc dan hoi thanh dan
- Dung cho role,Usép giém max = 250 V
+ Kiéu cau



Lo xo ti€p di€ém

SIEISN

Itn

Trang thai dong
- 1pha2chd cat - dé cat hd quang
- Truyén dong tinh ti€n
- Khong c6 day dan mém
- Cho tiép xiic dau , ti€p xiic cudi la nhu nhau — bé mat dé bi rd do hd quang
- 1phacé 2 ché ti€p xic - F, 16n —co cau truyén dOng phai khde
—, Cong tac to dén 1000 V
+ Ki€u ngén

Lo xo
tiép

\ diém



- Tiép xiic cac dudng
- 1phaco 1 chd cat va ti€p xic cubi khac déng — dau ti€p xic trudc lam viéc , ti€p xic sau -
hO quang phat sinh G ving lam viéc — lam sach ti€p diém
i 16n hang trdm ,ngan ampe — méy cat ha ap
+ Kiéu dao
- cau dao,dao cach li lién k&t ngam ,ti€p xtic mat — lam sach phan lam viéc vi né it bi hd
quang
- déng cat khong tai (dudng bé) -1, 16n ~ha ap —cao ap
+ Ki€u doi

7\

bodng

/

Néu : + rbng — mat cat khong khi nén
+ dac - mat cat chan khong
. XU 1y h6 quang quay — gidm cac di€m néng cuc bd

|

C

+ Ki€u hoa hué

N\

> Tinh

Tru dac
N\ N s e
Tiép diém dOng
A
D
\\




Gia dd 10 xo
Lo xo tiép diém

) Ti€p di€m tinh
Day dan
mém i

- Tiép xiic dudng
- Phan ti€p xiic ban dau va ti€p xiic 1am viéc khac nhau
- Khibi ngdn mach - luc dién d6ng khong ch6ng lai luc 16 xo
- Dung trong may cat cao ap dong dién 16n
- Dung cho cac dang ti€p xiic ngan cho thi€t bi hgp bd
Chuong 6 : Cach dién trong khi cu dién
§6.1 Khai niém chung
Gia tri R gilra cac vat c¢6 U khac nhau
R — vat liéu cach dién tao nén
+ Cap cach dién (mUc d6 chiu nhiét )
+ Kha nang chiju U, tg & v{i tgd 1a goc tOn hao dién méi va U la dién ap choc thlng

E =%(V/m)

- céch dién quan trong : th€ hién d0 tin cay khi lam viéc ,gia thanh
§6.2 Cac yéu t0 anh hudng dén cach dién
- Dién truong (1)
. Nhiétdd  (2)
- Luccohoc (3)
- Mboitrudng (4)
(1) phéng dién cuc bd do vat liéu khdng dOng nhat tac i — khi i x4c dinh - tgd

f




Cach dién ran : hdn hop
+Quda diéndp: U>Ugn
Nguyén nhan : - Do sét (qua dién 4p khi quyén)
-Thoi gian rdt bé — xung rdt 16n - khéng dao dOng , tat nhanh theo khodng
cach - U= (chuc *trdm) U4y ,phéng dién bé mat
Thiét bi chOng sét : sUng , van c6 khe hd hay van khong c6 khe hd — & truGc may bién

ap gan thiét bi

W<,

- Do thao tac — déng cat tai 1én cOng hudng vai 1an Uy, voi O (>t
0 kq

- dung céc so d0 gidm Au do cac thao tac
- tang du tr{f cich dién
(2) - Nhiét d0 cao - cich dién gidm - hong
- Nhiét d6 clUra phdi - cach dién ting
(3) — Va dap16n - nGt ,ran cach dién ran
(4) — Bui ban — chOng bui bdn — bé mat lam gd, rdnh , méi ting khodng cach phéng dién bé mat
§6.3 Bién ap th( nghiém
- Dat vao phan cach dién d€ ki€m tra cdch di€n hong hay khong
- Dién 4p tan sO cong nghi€p
Lo =18

k>1 — cach dién m&i néu Uy, thdp — k 16n va Usncao — k bé

u thu = ku dm

- Unngp,dur trr16n - phu thuOc vao d6 bén co va dién



OPién ap xung -> xung chudn du/dt -> thoi gian xung (40 ps)
1/2 chu ky 50 Hz = 1107 § Upay sung > Unx 50 Hz
OTh( nghiém TBD

§ 6.4 Ki€ém tra cach dién
U 7/ Y « A 7
Ufng => E = TVOi cac dang dién cuc khac

OPbién trudng déu -> E 16n
OPién trudng khong déu -> E gidm
[ONGi ti€p cac cach dién bang vat liéu khac , luu ¥ € - hang sO dién mai cla vat liéu

On tap
OBai tap : chuong 1 ( NCD)
Nam cham xoay chi€u c6 vong ngan mach
SUc tUr dOng  Liax
Ihdung
OLy thuyét : chuong 2,3,4,5
Xoay chi€u (,®,B) gia tri max ( bién d0 )

05S0 liéu thiét ké

M
P=55kW  cosd = 0,97 —21,8
l\/Idrn
2p=4 n% =90
U =220/380 V I% <6,5
dm
M
max > 2,2

M,

m



XAC PINH KiCH THUG C cHU YEU

1. P= 55 kw
n=20,9
cos$ = 0,91
Theo cap cong sudt va cos¢ ddy 3x chon n= 1500 vong/phut ( 228 )
2. xac dinh chi€u cao tdm truc 2p =4 ( 230)
h =220 (mm), Dn = 39,2 cm
ks=0,64 -0,68, chon ks =0, 68
3. Xac dinh D
Ko =D/Dn => D= 0,68.33 : 2 = 26,65 (cm )

4. Cong sudt tinh toan
— kE Pdm
n 'costl)
Chon k=0,97(231)
. 097 55
P =" —=6514
0,9 0,91 (kw')
5. chiéu dai tinh toan 13i sat Stato
6,1.P'.10

asksk, .AB;D*n,

as = 0,64

s =1,11

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

T D,=39,2 ,2p=4 =>chon A =3408 (A/cm)

B=0,77(T)
s 6,1.65,14.10
’ 0.64.1,11.0,91.380.0,76.39,2°.3000

=9 cm

Chonl, = 18
b, Budc cuc

L _TD _T2665 .00

2.p 4

7. Hé sO kinh t€



= 2 =""20,86 => thod m3
a= 209 thoa man
8.Dong di€n pha dinh mUc
3 3
P.10 _ 55.10 =10L75(A)

1= =
3U,.n.cosd  3,220.0,9.0,91

THIET KE STATO

9.S6 ranh Stato
Chonqg=4
71 = 3.2p.q: = 6.2.4 = 48 ranh
10.Budc ranh Stato

_ T[_D _ 126,65
bz a8
=1,7(cm)

11. SO thanh dan tac dung cla 1 ranh
— chon sO mach nhanh a; = 42
a AL, (238017
I 10,75 7
Chon U, =124 (V)
12. SO vong day n0i tiép 1 pha

rl —

rl
a;

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

Wi =p.g.—F =2.4.124:2 = 5648 (vong)

1900 )
=J=——=5(A/mm°)
’ 380
=> tiét di€n s0 b day dan
1 _10L75
%~ Ja.n, 524

sO sgi chapn, =4

=2,54 (mm?)



chon loai day dan dong tron PEN c¢6
dea = 1,975 (mm?)
d=1,88 (mm)
14.Ki€u day quan
Chon day quén budc ngan

Z 12 6
15.Hé s6 day quan
: . O T
ky = sin@.n/2 :SIH(EE) =0,9659

. a . 15
gsin—  4.sin—
2 2
_ p-360 _ 360.2
“= gz 48

=> Kag = Kng.ke = 0,9659 . 0,9576 = 0,925
16.TU thong khe h& khong khi
k..U, 0,96.220

® = Kk, f.0W,  4111.0,92550.5648

=0,0187 (Wb)

17.M4t d0 tir thong khe hé khong khi

_ ®.10° _ 0,187.10°

T a,Tl, 0,64.20,9.18,35

18.5S0 b0 xac dinh chiéu rOng rang
_Blt, 0761817
"B, Lk, 1709

B; 0,8 cm

=0,77 (T)

5




Chon k. = 0,95

Byt =(1,7+1,85)=1,7

19. SO b xéc dinh chi€u cao gong Stato
®.10* _ 0,0183.10*

Me= 9B, Lk, 21518095 8 (M)
chonB4,=(1,45+1,6)=1,5
20.Chon ranh hinh qud 18
Co
hi, =1781,78 mm d; =10 mm
hs; = 0,5 mm d; =17 mm
12,55 .
bs =dw + 1,5 ha==— ~hy
= 3,4 mm
HINH VE

Chon cach dién ranh c6 chi€u day 0,4 mm
Chon cach dién ném c6 chi€u day 0,5 mm
— Dién tich ranh tr&r ném

- n(d; +d;) +d1 +d, +

d
hy, ——) =
r 8 2 (12 2) 8

- A . ~ T[dl
—Chi€u rong mi€ng cac — tong ném la -

CUa tam céch dién gitia 2 16p (d; + d, )
—Dién tich ranh trlr ném

TM10% +15%) ,10+15
2

=2,6135 cm = 26,14 mm

(18,8 - 5) = 32,998(mm?)



15
(

™ =
2

S, = %—DTSZ +2.In,+(d, +d2)§C +
= 46,68 mm?
u,.n,.d’,  14.4.1,895
S

r r

—Hé s06 1ap day ranh k, = =0,774
21.Bé rOng rang Stato

T[(D + 2(h 41 + h12 )) E(26695 + 2(0:5 + 16,8) D

-d, =T 15 =2,76(mm
A 1 2 H 48 E_ ( )
. +2.h41+dl 2 +2.0,5+1
b, D A o _TU6E5+205+19) o o
1 Z, 48
b, +b,
=> b, = f = 4,18(mm)
22. Chiéu cao gdng Stato
D -D -
hy 2o D _p 1, =327200 565,17 -394(cm)
2 6 6
23.khe h@ khong khi
5=—2 (1+2y=25654,5 0 721(mm)
1200 2p 1200 4

Chon 6=0,9 (mm)
DAY QUAN RANH GONG STATO

24.S06 ranh Rot ( 246)

Chon Z, = 38
25.buong kinh ngoai R

t, =D,=D-268=26,65-2.0,07=26,51 (cm)
26. Bicr'ng R
_mD _ 126,51

zZ, 38

27.50 b0 chiéu rOng rang R

=2,19(cm)

2

110

+2.188+10+15).04+— =05



_ Bgt, _0,76.2,19 _
“ B, k. 175095

Lay Bz =1,75
28.Dudng kinh truc R

D, =0,3.D=0,3.26,65=8 (cm)
29.DRng trong thanh dEn R

6W, k.d 6.56.0,95
Ia=L=k.I, # = 0,95.101,75T = 790,6 (A)

2

1(cm)

VG6i=0,95 (A)

30.Dong dién trong vanh nm
1 1
Iv = Itd —T[ = 790,6—_’_[2 = 2401,6(A)
2.sin P 2.sin—
5 38
31.Ti€t dién thanh dan bang nhom

ChonJ, =3







32. Chon J,

=25(A/mm?)
Sl 2406
v J 2,5 ) (mm )

33. Chon kich thudc s bO Roto



——chon danh ranh

HINH VE

Chon h,t = (25 +45) mm
Chon h,2 = 35 mm

b42 = 1,5 mm
h42 = 0,5 m
d = 7mm

axb=25.384mm

hlzzhrz - h42 -d= 27,5 (lTllTl)
34. Dién tich ranh R
n 2 Lt 2
S =-—d>+h,d=—.7>+27,5.7=231
to4 4 (mm?)
35.Dién tich vanh nm
axb=25.384=960 (mm?*)
36.Bé rOng rang & 1/3 chiéu cao ring



. 4 U
éj —2h,, ——(h, +d)
3 E_d:

%65,1 —2.05-2275+7)"
3 H

b = Tt
2.J4 z, 38
37.chiéu cao gong R
D -D 1., 2651- 1
h, = L —hr, +—d:M—3,5+—.0.7:5,87(cm)
: 2 6 2 6
38 Lam nghiéng ranh & R
b.=t;=1,7 cm
TINH TOAN MACH TU

39.Hé s0 khe h& khong khi
tl

k, =—L —
' t,-D,S
(% 2 (%)2
_ %" _ 07 _
v, = 0= =T =239
5+ 5+~
5 0,7
17
s =——2=1109
T 1,7-2,39.0,07
(bi)2 (E)2
_ 0 _ 07 _
v, = = = 0,64
5+b& 5+ L5
5 0,7
219
ky = =1,
: 219-0,64.0,07
—> k= SaKe T 1109, 1,02 = 1,131
40.Chon thép 2212

41.Suc tU dOng khe hé khong khi

—2=11(mm)



F5 = 1,6.B3 . k5.6.104
= 1,6 .0,76.1,131.0,07.10*

= 962,7
42.Mat d0 tu thong & rang Stato
0,76.1,7
=250 —qy(r
“0,8.0,95 )

43. CulOng d0 tu thong & rang Stato
Hz1 =19(A/cm)
44. STD trén rang Stato
F,1 =2h;.H;1 =2.2,18.19= 82,84(A)

, d
2h;t =hz' - ?2:26,8—%2 21,8 (mm)

45.Mat do tur théng & ring R
0,76.2,19
2 = ——>—=1752(T
B. 1.0,95 M
46.Culng d0 tlr trudng trén rang R
H,2 =22,2 (A/cm)
47.STD trén rang R
F,2 =2h;, H, =2326.222=1447(A)
: d 7
h, =h, ——=35—-—=32,6(mm
,zz z "5 3 (mm)
48.Hé s6 bao hoa rang
Fs +F, +F, _962,7+82,84+144,7
k, ==& & =0l 7o . =1,24
F, 962,7
49.Mat do tur thong trén gong Stato
_ ®.10* _ 0,0183.10°
® " 2hg k.l  2.36.09518
50. CuOng dd tu truOng trén gong S
H, =10,6
51.chiéu dai mach tUr & gong Stato




1 = T[(DH _h'gl) = T[(39’24_ 3’6) = 27)96(Cm)

81 2p
52.STP & gong R
F, =1, H, =28.10,6=296,8 (A)
53.Mat d0 tU thong trén gong R
®.10* 0,0183.10*

. = = =0,911(T)
* 2hg,k.l, 2587.095.18
54.CuOng d0 tur truOng gong R
H, =2,35(A/cm)
55.Chi€u dai mach tUf gong R
+h. +
_T(D, +hg,) _ T(8+587) - 10.9(cm)

g2 2p
56.STD trén gong R

F, =1, H, =235.10,9=25615 (A)
57. STP tOng

F; =F,+F, +F, +F, +F,

=962,7 + 82,84 + 144,7 + 296,8 + 25,615
= 152,66 (A)

58.Hé s0 bao hoa toan mach
_F _1512,66 _

59.Dong dién tU hoa
P.F 2.1512
L= - 21512686 _ ) g60a)
2,7N, kd, 2,7.56.0,925
Dong tU hoa %

I 23,63
I =% .100="—=

S P 101,75

100 = 23,13(%)



THAM SO & CHE PO BINH MUC

60.Chi€u dai phan dau néi S
1, =k, T, +2B=13.19,19+ 2 =27 cm
- (D +h,) 126,65 +2,68)
Y Z, Y 48
k, =1,3(155)
61.Chiéu dai trung binh % vong day cUa day quan S
ltb = 11+ld1 =18+ 27 =45 (CITI)
62.Chié€u dai ddy quan 1 pha Stato
L, =2.1,.W,.10% = 2.45.56.102 = 50,4 (m )
63.Dién trd tac dung cUa day quan S
L, 1 504
I =P, —t—=—.—2—=0,049
1 =P n.as, 46 42254 ()

I
r*l =I —1 = 0054101’75
U 220

.10=19,19

=0,025 (Q)

64.Dién trd tic dung ddy quan R
12.10_2 _ i 18.107*

o — -4
Td =Py S, TR 0,34.10 (Q)
65.Dién trd vanh nm
1,10 _ 1 18.107° o
r, =P, = —.———=0,34.10
v = Pa s, 23 231 (Q)
D,=D-(a+1)=2665-(384+1)
=227,1 (mm)
66.Dién trd R
2r, _ 8,5.10” _
L =h s =0,34.107" +2. —=497.107 (Q)

b

V6i A=2.sin P = 2.sin’;—§ = 0,329

2

67.Hé s6 qui d6i



_4m, (W, k,)? _ 4.3.(56.0,92)°
ZZ
68 .Dién tr R di qui d6i
r, =y.I; = 838,2.4,97.10°=0,042 (Q)
r, =0,042.101,75/ 220 = 0,0194 (Q)
69. Hé s6 tur dan tan Stato

=838,2

a, -y (0785—b‘”+hZ +—)k
' 3b 2b b by
Vi
ks = 0,875
ks = 0,906

h;=h,-0,1d-2.c-c =2,68-0,1.1,5-2.0,04 - 0,05
=2,4 (cm)=24(mm)
hy=(di/2-2.c-¢ )=-(5-2.0,4-05)= -3,7
24 -
0 = 0906 +(0,785- >4 434,05
310 2.10 10 3 4
70.Hé sO trdan tdn tap S
9 tl(ql.kdl)z'ptl b

—2)= 0,88

a =0,9. o
u k.0 '
tra o = 0,0062
2
k, =1-0,033. 34 =0,968

M

~0,9,1,7(4.0,92).0,72.0,968
E 1,131.0,07
71.Hé s0 tUr tan phan dau noi

.0,006 =0,9327

I, =0,34. ?1 (1, —0,64B1) = 0,34.%.(27 - 0,64.%.20,9) =1,2328

5
72. Hé s6 tUr dan tan
o, =a, +a, +0, = 1,12+ 1,13 + 1,197 = 3,442
73.Dién khang day quan S
. fl (Wl )2.
100 '100° ‘pgq, 100 100

_ 1 18

x, =0,

S, 2015820 (202 52017 (@)



101,75

XI =0,192. =0,0888
22
74.Hé s6 tir dan tdn ranh R
2

o, =g -T2 4o 66— e
" Bp Bs, 2bB b,
h1 = 35mm h42 = CV - d2
b=75-(0,1+1).7-0,5=26,8 (mm)
S¢c =263,5
k=1
b42 = 1,5

0 2 0
0, =2 1-— )2 h066- 22 g1+ 22 =209
2 % 8.263,5 278 15

75.Hé s6 tUr dan tan tap R
_ 0’9't2(q2'k'd2)2p[2b42 o

a
B b,;.5 ’
- = 0,0092
N/
2 (-2-kd,)’s, b,
0,9 3.2p 2l
ks —8

0,9.2,19.(?’2)2 .0,0092

a, = =18
? 0,07.1,131

76.Hé sO tir dan tan phan dau noi
2,3.D 4,7.D 2,3.22,7 4,7.22,7
a, =] o 23227 =1,233
: T 7,1, Pa+2b 38.18.0,329° °3:84+2.2,5
Vii A:p,329
77.Hé sO tU dan tan do ranh nghiéng

1,7
2,19

b
a,. =050, .(—>)* =0,5.2,3.(-—=>-)* =0,5757
2 t2

78.Hé s0 tUr tan Roto
20, =0, +ta,_ +a, +0, =232+230+0,76 + 0,693 =5,2528



79. Dién khéang tdn diy quan Roto

X2=7,9.0.1.Yx.10% =7,9.50.18.6,073.10% = 0,0003734 (Q)
80.Dién khang R da qui dGi

X2 =Y.X2=838,2.4,317.10*=0,31648

x |
X, = )(2.U—1 = 0,316.1(;12’;5

1
81.Pién khang hd cdm
U, -1,x, 220-21,63.0,192

=0,167 (Q)

<. = = = 0,409
. I, 21,63 (2)
Tinh theo don vi tuong doi
. I 101,75
Xp, =X~ =9,98. " =4,62(Q)
1
82.Tinh lai kg
U -1,. 220-101,75.0,1
k=Y wX; _ 220 0,50,9:0,98
U, 220
TINH TON HAO

82.Trong luong rang Stato

G = Yre - Zl.bz1.k21.11.kg.10_3 = 5,51 ( kg )
83.Trong luong gong Stato

G, = Vg lL.g,.2pkc=5865 (kg)
84.T6n hao trong 15i sat

P, =Py, +P., =kgcP, ZB; G, .107 +kgcP
85.T6n hao bé mat trén ring R

Pome = 0,051102 (kW)
86.TOn hao dap mach trén rang R

P =0,035069 (kW)
87.T6n hao tGng thép

0,68576 (kW)
88.T6n hao co

0,531284 (kW)
89. T6n hao khong tai

1,217044 (kW)

B%;,.G.g,.10™° =0,0,599589(kW)

Feg,






