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Mon Co s¢ Khi cu dién

Giao trinh  : Khi cu dién —Pham Van Choi
Bui Tin
Nguyén Ton

§1.1 :Bai Mo dau

* Khi cu dién 1a céc thiét bi dién ding dé dong ,cit , bao vé , diéu khién, 6n dinh
cac mach dién (do luong) dién ap ,cong sudt (theo chtic ning ).
- biéu khlen Tin cédy ,chon loc,tir dong lap lai.
- Péng cit 1a chirc ning quan trong ,khéng dong dién (an toan ) ,nhin thdy khoang cach (dao
cach ly) .
+Ngin mach rat khé khin khi cat dong ,ding cAu chi , may cit ,aptdmat (ha ap).
+ Qua tai ¢6 thoi gian(ro le nhiét).

-Diéu khién : cac thiét bi cong tac 1am viéc voi cac ché d6 khac nhau .
e Khi cu dién theo dién ap : - Khi cu dién cao ap Udmurc >1000V

- Khi cu dién ha ap Udmirc <1000V

Nguyén 1y lam viéc gibng nhau nhung phén cach dién khac nhau .Vgi khi  cu dién cao 4p thi

phan nay 16n.



Khi cu dién cao ap : +Trung ap (<36 kV)
+Cao dap (36+40kV)
+Siéu cao ap (>400 kV)
* Khi cu dién dang dong : +Khi cu dién mét chiéu
+ Khi cu dién xoay chiéu
e Khi cu dién nguyén ly 1am viéc : + Pién co
+ Dién tur
+ Dién nhiét

Chuong I : Nam cham di¢n .
§1.1: D ai cuong nam cham dién .

1,So do:
5
R K72
=
) | | /
| | /
| | 7
D 1P ! -
A==~ —TI 1]
/ I I
O, /I i
®, | — '
1
1-mach tir tinh ; 2-cudn day; 3-mach tir dong( nﬁp);
4-16 x0 nho; 5-cu chdn @, tir thong > ;

@; :tir thong 1am viée ; ®, :tir thdng ro;

3 :khe hé lam viée ;



Dinh nghia : Nam cham dién | 8 mét co cAu dién tir bién dién— tir —co (lyc ,méd men).
- Pong K — xuét hién T trong cudn diy u vong .
F = 1w :strc tir dong [Avong |
F sinh ra tir thong : +®; —luc dién tir hit ndp (khong phu thude chidu i) ma €
+ @,
-p : [ H/m ] dic trung cho d6 dan dién.
Y, = 47107 H/m (chan khong , khong khi ) —tuyét doi.

- Do din tir twong dbi Ko

M
- Mt dé tir thong B:g tiét dién cuc ti; B[ Wb/m®],[T].

S
- Cuodng do tir trudng - H—% [T/H/m], [ A/m ], [Tm/H ].

.y 1 |

- Tutro R, =—— H
=S [H]

x 1

- Tudian : G=—=p= H
M [H]

T

I

I




: dB
I _tuyén tinh; =

_tuy H aH
[T _bao hoa ;

IT _phi tuyén — tinh toan phic tap.

* Phén loai :
- Nam cham dién ndi tiép :cudn day nbi tiép v6i phu tai —dong dién phu thudc phu tai .
- Nam cham di¢n song song :cudn day song song v&i phu tai .
- Nam cham dién xoay chi éu ( AC )
Nam cham dién mot chiéu ( DC).
2,Cac dinh luét co ban:
2.1, Pinh luat Om :

U
(D:EE:UIJG

m

2.2, Pinh luét Kirchoff 1 : X® =0
2.3, Dinh luat Kirchoff2:  F=XU, =®(R,+..+R )
2.4, Dong dién toan phan :

F:§Hm

3, Ung dung: sir dung rong rai trong cac co ciu truyen dong , cong tic to ,..., thiét bi bao vé
ngin mach trong may cach dién ,diing trong diéu khién ,céc co cdu phén ly phan loai co céu
dién tir chap hanh ( phanh ham dién tir ).

4, Tinh toan nam cham dién :

- Mach tir phi tuyén —tuyén tinh hod .

C a4 , s e \ 11 ) 4 Lo, X
-Kho xdc dinh chinh xdc tir tré clamach tr : R, =~ S chi dang cho tuyén tinh déu.
H

§1.2 : Tir din mach tir.

* Phén sit tir :phu thudc diém lam viée trén do thi B(H)



S

Vd: GFE =I'LFET

néu diém 1am viéc thudc viing tuyén tinh p= const , Mg >> M, —bo qua tr tr& sat tir .
* Phan khong khi :
- O khe ho khong khi lam viéc + Tir dan ro.
~ . D,
- Cong thirc chung : G, =—*%
Uuﬁ

— khong khi khong phu thude vao diém lam viéc B(H) .
- 3<<~/S — coi trudng dién tir & & 13 trudng song phang (déu)

h G = —_— =
m “Tu, HS %
0 —bo qua tir thong tan
m -
. o <0.2
Dieukign: |, d - duong kinh néu hinh tru

é >0.2
d

1, Phan chia tir truong :

— Chia tur truong thanh cdc vang don gian

Tinh dan céc trudng thanh phan
Téng hop lai

2
a

* V&1 hinh hop chit nhat : G =1, 5

-1/2 tru dac :



a
A
X 2a
-Y% trurong : G53=u06— (m=1:28)
n[+lj
m
- Y% caudic : Gy, =0.077u,8
- Y% caurdng : Gy =Ha?

Gs = GEO +G.52 +G.53 +G54 +G55
16

G; -Gy = G, —tirdan tin

&:Gm"'Gu —1+ G,
GBU GSO GSO
Khi d nho ;ablén —G (G, —d, =1

dcanglén &, 1
— Két qua twong ddi chinh xac nhung phirc tap — diing tinh toan kiém ngiém.
2, Tinh bing cong thirc thuc nghiém ( kinh nghiém ):

Bang ( 1-3) <22>
3, Tinh biang hinh v& :

Khi cuc tir khire tap khong dung 2 loai trén thi v& buc tranh tir truong

+Puong suec tur
]» — dan

Hé so tirtan: §, =



+DPuong ding thé

§1.3 : Mach tir mdt chiéu .
- F=ww #f(t) .
U, I khéng phy thude vao t — Mach khong ton hao do xoay , tir tré
- Hai bai toan :
+ Thuan : Cho @ tinh F
+Nguoc : Cho F tinh @
Kho khin : +Tur dan kho tinh chinh x4c .
+Phi tuyén vat lidu tir .
+Thong sb rai —tap trung.
1,Mach tir 1 chidu bo qua tir thong 10 :
-Khi @ (D .
- Mach tir hih xuyén .
A, Thuan :

biét @, tim F =



— mach tir thay thé :
O, =0, vVid, =0

ro

R
uke [:I Ré
G =1,
Rl
B pS
Bh
= B:9—>H

H

Mach tir mét chiéu I=const —F= const khong phu thudc vao
Ug, T —bdo hoa.
b, Nguoc : biét F
F=IW=0(R , +R,) — tinhdugc R,

= Phuong phép do trén co sé bai toan thudn : ¢6 thé dyng hinh —két qua truong hop dic biét

pke

BS
+R5): Hl , + —

w =o(R, s

W _g+ BS
]lb G.S]Ib



M
B;
o
H
0
H
- Lay OA=1W/l,.
- T A dunga ; tga=
g g G,l,

2,Mach tir 1 chidu c6 xét t6i tir théng ro :
a, Bo qua tir trg st tir :
He My = Ry, =0
- Khi nghiém nim trong viing tuyén tinh cta B( H )

Iw |
P . ,
D, T :__ &
ij_,‘d)al*(bﬁx :
IW (__L\ :
| ! x 1
— [ d» ]!
L i U
n

U, =F=HI



Mach tir thay thé :

_ /,
“ o o L

\«/

. G, =ked - ,
g, : dan suat tir do ; k<1 — hé s0 tir dan ro qui doi.
IS IS
G51=|~loa . G.szzl"-og-

+Thudn : ® - F
+ Nguoc: F> @

* Got f:$

X . . 23X
U, :ﬁ-i:lmT (tr ap tai diém a )

Tuwthongrotaidx: do, =U _dG, = lm?grdx

O pux



w 1?
>0, =—g, - =0

1
=—1wolg =10G
1 2 rl 2 gr r

= G, = %lgr tir dn 10 qui d6i theo ® ( Nam cham 1 chiéu )

Stc tir dong F ~ dién ap
Tiurthong @ ~ dong dign
- Tu thdong méc vong ®o =y

dy_ =, dbd :Ilizgrxldx
0% Iw
= l=0—g,l=00
W, 3 g, 3 2,

=G, = %grl —Nam chim dién
- Hésoturo:
0, 0, 0,
0N d d
b, Khong bo qua tir trd sat tir :
- Biém lam viéc ¢ vung bio hoa cua B( H)

| L x

8 3

— o0 Uus
Ik
al 2 2 ... e
9 303 o3
o S
IR 71




R,
S
Ry, (3 R;4
4/
Dy

Giai bang phuong phap doan mach tir (tai sao 3 doan )
- Tinh tir tr¢ (dan ) ctia khong khi ( chial doan sai s6 16n hon )

(10); =3-(1a),

* Thudn: cho ®; > F

@
(D5=ann:>Bn=S_§= :

—H—-p,




B, = q)s:" — B(H)

My >Ry,
* Nguge : cho F—®,  dung phuong phap do
- Duing hé s tir rd
Taibatcor diema ;

O =0, +D —®5[1+®—“J—®50m
CDS
- Turdan va dién cam :
L=wG ; G- tir dan
w —sd vong day
L —dién cam
Xp=wl=2nfl ; f#0
§1.4 : Mach tir xoay chiéu .

+1bién thién — ton hao do tir tr& va dong xody .
u U 0

1:7:7
Z JR*+X,’
> _Uu_ U
ol 2nfe’G
R<<X| ~

— I phu thudc khe ho 6 , @ khong phu thudc S .

O nam cham dién 1 chidu 1= g =const khong phu thdc khe ho & .
+



.
G E E D
n.m ~:— : UN
4] p
e e w
! ' D
— !
— Gian @6 véc to :
IR
-E U
U, Dy,
]nm (DRp

Xac dinh X, —tir khang
= (DGRS = ln(’on

Whn.m :vong ngin mach
lam cho tir thong va tir ap
1éch pha Ve tir —>ch6ng
rung nam cham dién xoay
chiéu .



~

I

S
i

I
[N
3
g,

| —

§1.5 : Cudn day nam cham dién .
- Chure nidng cudn day : + stc tr dong 1w
+ khong duogc hong ( nong ) U = Uy,
- Cac thong sd : + dién tich chiém chd cudn day ( cua s mach tur )

S, =hi [mmz];%:m - ti s hinh déng ddy .

m=1+2 — xoay chiéu
2 =4 — mdt chiéu
+ 56 vong diy w { - tiét dién day quén q [mm” ]
-duong kinh d [m]
( khong ké bé day cach dién )
+ Hé sb lap day cudn day :
K, =20 =99 (03:07)
S, Ih

- K4 phu thude :
+ Cudn diy c6 khung ? — khai niém cach dién , chiu nhiét .
+Chiing loai diy quén ,hinh dang chung loai cach dién , kich c& diy quan.
+Co cach dién 16p hay khong
+Phuong phép cudn day .
+Dién tré cudn day



+Mait d6 dong dién trong cupn diy :  j= 1 [A/mm® ;
q

i = (1.5 —4 )—déy cudn Cu lam viéc & ché d6 dai han
=(10—30) —day cudn Cu lam viéc & ché dé ngin han.
1, Cudn day nam cham dién 1 chiéu :
Cho stre tir dong IW ,cho dién ap Uy, cudn day ,ché d6 lam viéc .
— Tinh céc kich thuge , thong s6 ctia cudn day .
. ChOl'l .] ’ Kd s P
- Xdc dinh Sguen aay

10,
S _lh_ﬂ_lm%_ Ad
: ke ke ]

1=?
h
—=m=
|

h="?

Xac dinh 1, , biét kich thudc cuc tir ,Syq
. U U Uwm Uq
in=—n= ®= =—

R l;b p ]‘b_m pl tb
S

=0.017 [Qmm?*m ]

p(,‘u(()”c)
- q— d — chuén héa ( 1am tron )
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q

i 1, o
- Dbiéntro: R=p-2—

- Sovong : o=

- Tbn hao cong sudt : P=IR
- B0 ting nhiét cta cudn diy ¢ ché do dai han :



Kps (et \gv W]
S [ }[mz]
m*’C
K1 : hé s6 toa nhiét bing déi luu va buc xa ;Kp = (6-14 ) W/ °C m* ] —tu khong khi .
ST: St+ Sn + 2Sdéy .
- Nhiét do thoat nong bé mit cudn day :0=0;+t ( 0y —nhiét d0 moi truong )
Néu w rét 16n thi iw # £(8)
2, Cudn day ,ndm cham dién xoay chiéu :
E = 444fo®_ ( @, tir thong tong , @, = Dy + D, )
=U

*Cho 0,0, >o=

]

T=

E _ E 085U,
44410 444fB_S 4.44fB_S

g
S. =—=
od K, q

Ste tr dong : (1w ) = £(d)
- & ché do dai han ( trang thé‘i hit) 8=0.5 [mm]
— khe ho cong nghé va chong dinh .

-1 o=n
" GE(6=6min)
(o) 1

— 1= q=-1->5_,
J

V2o
3, Tinh lai cudn day khi thay doi dién ap
- Co so : + Suc tir dong kh()l}g déjr_ Scd = lh = const
+Tur thong khong doi
+ Ché d6 nhiét khong d6i j = const

U _o_a_ [d
U2 (02 q2 dl

Bai tip vé nha : Cho Seq = lh, biét U_, tinh w, q sao cho j =3 [A/mm” ] (chon k).



§1.6 : Luc hit dién tir cia nam cham dién 1 chiéu .
Luc huat dién tir cuia nam cham dién 1 chiéu 1a luc tac dong 1én co ciu cong tac .
1, Dung cong thirc Maxoen :
F= LJ[(Ba ) Ba— LBy’ n}ds
Ho s 2
S- bé mit cuc tir ; n - phap tuyén ; Bs - tir cam ; po=4n107 ( H/m)
Néu Bs L S thi Bs, ncung phuong

! [B2ds
2u, g

F:

Néu B; = const trong S — F= LB§S
2u,

— b6 qua tir théng tan khi 8((+/S , F =4.06B2S [kg]
2, Tinh luc dién tir bing cin bing ning lugng :
- Khi déng dién vao cudn diy namcham dién :

phuong trinh cAn bang : U=iR + dd—T

Uidt = i’Rdt +id¥

Uidt : dién nang vao ; i’Rdt : ton hao nhiét ; idy : ndng luong tir .

)
Y2 P 5,< 6,
c T d
0

i

Nang luong tur truong 6 = 9,



Wy

W, = _[id\u =S,so (tam gidc cong)
0

v
Khi &, — &, : W, = [idy =S,

W2

Y2
5=8 =W, = [idy =8,
0

AW, =W, +W, —W,, =8, =FAS
AW, dW,
T AS  dS
1
Wl—‘\ = E\Plll
1.
\NTH2 = E‘P-_}]],
1
W, = 5(\?, - \i, +i,)

§1.7 : Luc hit dién tir cia nam cham dién xoay chiéu .

i=1_ sinwt
® = sinot
PR 1@, sinot) 1®; dG . , .
F:—(lm)‘d—Gz—ﬂ d—Gz— "‘d—Gsm'mtszst(ot
2 ds 2 G dS 2 G dS
_p 1meos2ot el os2et=F +F,
2 2 2

Fm - bién do luc dién tir.



Khi Feo >F — nép ddy — rung voi chu ki 2af .

— chong rung bang 2 phuong phap : tao ra tir thong léch pha nhau :
+ Mic 2 cudn déy ndi tiép v6i thong s khac nhau .
+ Dung cudn ngan mach .

vong ngan mach

-

AN AN N =
c
?

So db:



D;

D

Gi

So db thay thé :
Q=0 +D =D, +O,

n.m

- . . 2nf
®, cham pha so vé1 @, goc a {tgaznGEJJ

F =F,, sin’ ot =F, —F,, cos2ot

{Fz =F, sin’wt=F,, —F,, cos(2ot—a)

=F=F +F = (th +F,, )— (Fm, cos2ot+F,, cos(2c0t - OL)) =F, +F,.
Fip. €6 F, = E +F, +2F, F,, cos2a

Khéng ton tai diéu kién ly tuong chéng rung

- O may bién ap 3 pha noi chung khéng c6 hién twong rung do

F, =F,_ sin’ ot

F,=F, sinz[wt+2—;J = F, +F, +F, :%Fm

) 4
F, =F,_sin '[mt + ;J

— So sanh



Nam cham dién ~
Y = const
i=1(3)
§ bién ddi — I thay déi
F rung 2f
F = f(8) — it ddi (cing)

Nam cham dién _

stre tir dong iw = const

i g & binthién thi ncd khong
chay

F khong rung — hut ém

F =F(8) — thay doi (m¢ém)

@7:%; $T=Gi= ol



_\\\Q\

Bai tap:(Iw) = const ( B nhu nhau ),cung mdt mach tir 6 = 8, .Ho1i F.><F_?

0

§1.8 : Pic tinh dong clia nam cham dién mot chiéu .
- Théng sé quan trong cia NCD :+ Thoi gian tac dong .
+ Thoi gian nha cua no .
+ Thoi gian tac dong ( tq)la thoi gian ké tir khi dua tin hiéu tac dong cho dén khi niap chuyén
dong xong 6 = Opin, -
+ Thoi gian nha ( ty, ) 1a khi cit dién cudn day dén khi nip cia NCD két thic chuyén dong &
= Smax .

I, Bac tinh dong cua NCD 1 chiéu :

6max

t) 153 Omin t3 t4 t

tra

1, Thoi gian tac dong t; :
a, Mach tur tuyen tinh 1 cudn day :



U=iR+d_‘“=iR+d(U) di .dL

=iR+L—+i
dt dt
Thoi gian khoi dong 6 = 6. = const — 1 =1,= const
= U=iR +1,i’
U . Ld
R R dt
. U |
1y :E;TO =E”
t .
‘ 1 k.
:>J'dt:ji di -=t, =T, In—"—
0 R I, —i k, -1
1 A £ ~ \ A
k, :Ii - hé so du trit theo dong dién ctia NCD.
kd
] A A e A 3 5 A A . L 2
T, = ® - h¢ s6 thoi gian dién tir cua cugn day khi ndp mo.
b, Mach tr tuyén tinh co thém cudn day ngén mach :
iR+ _y
dt
iR, +dw—“=0
dt
k.
=t =T, 1+£ In—
R' | k. -1

t; T.R, | —t;canglon
R,— o — cudn ngin mach bi h¢ mach — trudong hop (a)
Ngoai anh huong cua vong ngan mach , t; chiu anh htrong cua dong dién xoay.

t, _T{H Ili: }{H I}i:‘]]n kki |

2 2
R;—RX[EJ _o 8nfx
o) 1




[ 1 - chiéu dai mach tir

px — dién trér sudt vat liéu dén tir.
¢, Truomg hop mach tir biao hoa :
— (i) quan hé phi tuyén

U=iR +d—w
dt
v d 1\|"k=1 d
:>t1:_f W :_I W
U-iR RJT, -1

0 0 “od
2,Thoi gian khai dong khi nha t; ( cit dién ):U=0
— phuong trinh can bang :

iR+d—l‘U=0
dt
L dL .
<:>0:1R+L,E+i—‘:iR+L,E
dt  dt dt
L i Ly 1
:’ts:__l ngw $:T]h1@
R i R Inh

T
L; — @&én cam nam chidm khi 8 = 8., .
T, — hing s6 thoi gian dién tir NCD khi nip hut .
Thém vong ngin mach , dién tré xody (phi tuyén )
t, :Tl[l+&+&J]nli
Ry R,

3, Thoi gian chuyén dong khi déng t, :
-Khi I=1y — F>F., — nam cham dién chuyén dong

8max - 6min

Ly — L,
Wkd — Yod

a= 4,AC=24.



dy

u=iR +—
dt . ; 2mx
2N s 2 =
m@=aw+%m;] F-F,
Trong do:
m : khoi lwgng phan dong may dién
v = dx/dt

Dung phuong phap chia nho (i) thanh A8 — i,
4.Thoi gian chuyén dong khi nha t4

-
w w"h}:> SJ-nin _>Smax

u=0,
F<F,

11.Pic tinh dong NCP xoay chiéu (SGK)
Chuong 2 : Su phat nong cua khi cu dién
§1.Dai cuong
-Thiét bi hong do + Dién ap cao — danh thung cach dién — cham chap ,ngrfm mach
+ Nhiét dong dién giy nén — néng cach dién — gia hoa , chay
-Vit liéu cach dién — do chiu nhiét —» cép cach dién
-Dang ton hao ning luong trong ddy dén :
p=TR
Trong d6: R=p- : diéntrg 1 chiéu cia diy din doc l4p

] R,=K,R : I~(m la hiéu (rmg mét ngoai lén ton hao day dan
-Tén hao trong vét liéu dan tir (thép) khong tai
(£:B.Prasy) = P W/leg) = £.B.vt ligu
-Tén hao trong chat dién méi :
p = 2[1fUtgd
Trong d6 : tgd 13 gbc ton hao dién mdi .



§2.Céac phuong phap trao d6i nhiét
Co 3 phuong phap 14 din nhiét , d6i luu va birc xa
-Din nhiét : do tiép xtc rdn — ran ma :
d’Q= 2D gsat
ox
Trong dé: +d°Q truyén qua dS trong dt theo huéng x
+ ) lahé sb dan nhiét o
+ 0 1a nhiét do

¢

0, °

0, °
- Péi luu
- Bucxa ’
§3.Qéc ché d9 lam viéc cua khi cu diéq
Bit dau lam viéc — phuong trinh cdn bang nang lugng :
pdt =k, S, +wdt +c,dr
Trong d6 : pdr 1a tén hao
k, +7dr 13 ton hao tod ra mdi trudong
¢,dr 13 ton hao lam néng
¢, =c,m 1a nhiét dung thiét bj
p 1a cong sudt
St la dién tich toa nhiét
Kr1a hé so toa nhiét

-t —t
T ra re C . & A . e . ‘A
=r=re’ +Tx£1—€TJ voi T = e ; = C,R, lahang so thoi gian nhiét
r~r

+t=0->1, =0—>f=rm[l—er]—> Qua trinh phat nong



—t

+ Qud trinh nguédi: 0= k.S, +wt+c,dr — t7=1,¢"

Xac dinh T: V& tiép tuyén tir O cit 7, tai A, OB =T.
+Y nghia T ( vat 1y): 1a khoang thdi gian phéat nong can thiét dé thiét bi dat xac 1ap nhiét khong
c6 toa nhiét ra moéi truong :
T=1, néu Kr=0
t=T —

T= rw(l— eT} =0.6327,

+ Céc ché d6 lam viéc phu thudc t, 7
1.Ch¢ d6 lam viéc dai han :
T dalondé r—> 7,
Pidu kién : t,, > (4=5) T, 7 =0.987, % <2°C/h
t
0 =6, + 7, : nhiét 4o cho phép .



- O tai Iy, dai han & ché d dai han khong cho phép qua tai
2. Ché d6 1am viéc ngin han
-ty bé — <,
- togni I6n — 7 >0

tlv

+t=ty,—>P=P—> 1, <7,
} = chua tac dung hét 1én truyén nhiét thiét bi
ty—> o> P=P=> 151,
T Py>Pi—o>t=1ty = 1,5 =T, = Tchophép

P T T 1 . £ . A £
-k, = 2w Tmax2 — hé s0 qua tai theo cong suat

P 1 T -

max | max | l
k, :.\/E

3.Ché d6 ngin han lap lai
tck = tIV + tng_h

ty bé = T <1:m?r

—e T



2

r

Sau ngwy i — ché do on dinh gia quanh (7, .7, )

Ty 2> T—T,

Chukil :,

Tmax

épquatai k =

’

<T, = Tgome —> Cho ph




§ 2.4 Su phat nong cua thiét bi dién & ché do ngin mach

tiy TAt bé
= doan nhiét — khong c6 toa nhiét
p(I) rat 16n
pdt=cdt > 120t <ty O ché @6 ngin han
Do bén nhiét thiét bi dién : 14 kha ning cua thiét bi @6 chiu dugc dong ngin mach trong
thoi gian cho phép:
I’t, = const
Khi ngin mach i khong chu ki — quy ddi i, sang I,( chu ki )
§2.5 Cac phuong phap xac dinh nhiét do

1.Do bing nhiét ké thuy ngan
-Khéng do duoc nhiét d diém
-Khéng truyén duoc tin hidu di xa ,d& v
— Ung dung nhiét ké cong tic thiy ngan — do khéng ché nhiét
2. Po bang dién tré

R, =R, (1+a,0) trong d6 oy 12 hé s6 nhiét dién tro

Thong qua Rg,Rp,ar — 0
Do Rygusi, Rneng ta diing V- A cau do
- Dung sensor dién trd ,mach cau
- R, dién tré chuan kim loai ban dan

3.Po biang cip nhiét dién (nhiét ngiu)




- Do nhiét @6 diém

- Quan tinh nhiét bé

- C6 thé truyén di xa

- B cao

- Khéng cin co ngudn ma van duoc chi thi
4.Do bang birc xa hong ngoai

Chuong 3 : Lyc dién fié_‘)ng 0 khi cu dién
§3.1 Pai cuong ve luc dién dong
Luc dién dong chinh 1a luc tdc dung cua dién truong va tir truong

Trong 1 mach vong cé su tac dong cuia luc dién dong lam bién dang mach vong
O ché do xa 1ap — lg, khonglén — F=kI* bé — ngén mach — I, >> Iy, >F tang 1én

lam cho thiét bi nhanh hong hon

+ Cac phuong phap tinh luc dién dong

1.Pinh luét Bio-xava-Laplace

- Boan mach dl;(m),i;(A) dat trong tir trucmg B (T) co:
dF = lldl BJ iBdl, sin B voi =

—F= deF = Ii]Bsin Bdl,
0 0

i,dl, sin a
2

- Moi truong p= const thi dH =
4mr

I;(A) 1a dong dién trong doan mach dl,(m), r 1a khoang cach dl; v&i dl, o

M,i, sin audl, "
dB:ModH:dB:%:,B:jm-Vﬂdl
nr

II
F:]077]]]2j Md] dl (N)

00

I 1,
= ” sin 0 sin Bdl dl, : goilahé s6 két ciu

=F=107ii, k.. (N) — d¢é xac dinh hudng cua F ta dung quy tac ban tay trai

- Néu co 2 mach vong i,,i» ta ¢ phuong trinh cin bing ning luong :

- (ar))



w =lL|i|2 +lL,i§ +Mii,
2 2 77 )

lLlil2 +%in§ : 12 bién d6i ty cam
Mii, : 14 bién ddi vi tri
-Néu cho 1 mach vong :
1 L
Fe ow _1.. 0 (N)

X _Elllzg
-Néu cho 2 mach vong :
ow .. ¢L
F=—=11,—
ox ox

Piéu kién biét dugc biéu thic giai tich cia L, M theo x
Luc dién dong — hé (I, 1, ) bén viing nhét — nang luong 1on nhét .
- Cac truong hop thuong gap :

§3.2 Tinh toan lyc dién dong ¢ cac truong hop thuong gap
1.Lyc dién dong & cac thanh dan song song
lI
d | | i
. \V
| e

12

d : duong kinh day din <<1

1 dB:MOdH:ﬁI' ysmcx:>B::l—°1,.[Mdy

2

4n r- (B o
baty = a/tga ; r=a/sina. —» dy =— a, da

sin” o



= dF = Bi,dx

- &l - .
_ Kl I 7smada=u01] cosa, +cosa,
4z o 4r a

.. 15 2
dF, = Folitz SO0 TEON: gy — F= [dF, —10704, 2 1+(a) 2
4n a o T a 1 1

Néu 2 diy dai khac nhau ,dat 1éch nhau
2.Luc giita dong dién va méi truong sit tir
+ Phuong phap anh guong
+ Dép ho quang trong thiét bi dién ha 4p bang phuong phéap kéo dai quing duong di ho quang
§3.4 Luc dién dong ¢ dién xoay chiéu
1.Dién 1 pha
V& ban chét luc dién dong luc dién tir vi ¢6 thé thay thé tir truong pp. — dong dién i tinh theo
phuong phép dbi guong
2.Dién 3 pha
3,D6 bén dién dong thiét bi dién
4.Cong huong co khi
Chuong 3 : Ho quang dién

§3.1 Pai cuong vé hd quang dién



1.Phong dién trong chét dién moi
+ Nhiét do cao khoang 6000°

+ =10 +10° A/mm’

+Hiéu trng quang

2.Qua trinh ion hoa

- Phat xa nhiét dién tur

- Ion héa do va cham

- Ton hoa do nhiét do cao

3. Qua trinh phan ion

- Phan ion do tai hop

- Phén ion do khuéch tan
Néu: + Qua trinh ion héa > Phan hé quang — hd quang ting

+ Qué trinh ion héa < Phan hd quang — hd quang giam— hd quan sé tit — tng
dung dép tit ho quang
§3.2 HO quang dién 1 chiéu
Mudn dap tit ho quang dién 1 chiéu tirc 14 1am cho né khong chay én dinh — Uy, Uy -

khéng cit nhau.
U, =E,1

—_—

hg ha Thg th = const



Téi ¢b dinh — Ug ¢6 dinh — Uy, ting — khong cit U, ting Uy, thi ting chiéu dai ong ho
quang
$3.3 Ho quang dién xoay chiéu
1.H6 quang dién xoay chidu
2.Phuc hdi d6 bén dién ,dién ap
Tai R :
i—>0 miu;— 0— d&dap hod quang
1— 0 mauy— uy,, —> kho dap hod quang
1i—>0 ma U= Unax,3Umax... —> kho dap ho quang nhét .
—Vi véy khi chon thiét bi can xem xet hé sb du trix
Uphue héi > Uchoc thing=> hd quang chay lai do nguén va dién tich tai
+ Anh huong thuan tro
U,, I 14 trung pha
Ip=0 — Uy= 0 — Phan ion rit manh — dé& dap ho quang

+ Anh hudng tai cam (L)



U,, I 1q léch pha nhau goc n/2 vi vay : fo ) = tao diéu kién thuén loi cho ion hoa

va ning lugng tich trir nén khé dap hd quang

+ Anh hudng tai dung (C)

U.=U \
U,, I 1q 1éch pha nhau goc n/2 vi vay : U ¢ BUW > = kho déip tat ho quang hon
C =

max

=tai R > chon I, =K, T,
Tai L thi K=1.5
Tai C thi K=2
§3.4 Céc bién phap dip hd quang

Dé dap tit hd quang thi can 1am cho : qua trinh phan ion > qua trinh ion

Chinh 13 1am cho thoi gian phong hd quang giam thi phan ion manh

1.Kéo dai ho quang

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

Tuy nhién néu tang nita thi hiu qua khong tang. Ugann thing vao khoang 3000V/mm



b. Bit hd quang di vao khe ziczic : ding tir truong dé thoi hd quang vao khe zic zic ding trong
cong to dién — hd quang dién c6 xu hudng di 1én
¢.Thdi ho quang bang tir : luc dién dong i va Fe— dan dap va kéo dai hd quang toa nhiét —
dung trong khi cu dién
d.Théi hd quang bing khi nong
- khéng khi khé sach nén véi dp suét cao 20 at trong binh éng dan dén ving dién cuc — thoi
diém m& — van m& théi manh — thdi doc 1ap (khong phu thude I o)
-Nhuoc diém 1a cong kénh
- Hé théng khi nén bd xung — dong cit néu khong nén
2.Ho quang chay trong moi truong diic biét
a.Dau bién ap
-Céch dién tot
-Do hé quang — déu phan tich
-Nhugc diém : lugng dau giam vi hoa hoi va ban —thuong kiém tra loc sach bo xung —dung
trong thiét bi dién dong cit cao ap
May cit dau — ho quang cach dién

b.Dap hd quang bang vat liéu tu sinh khi



-dung vat liéu nhu thiy tinh hitu co ...— nhiét d6 cao — hoa hoi — ¢ d6 bén cach dién cao —
v6i cau chi cao ap — théi hd quang .Luc cét khong 16n ,thiét bi ré tién — thong dung

¢.Dap ho quang dién trong chan khong (cach dién li tuong)

-Kha ning ion hoa bang 0 — nhiét 6 hd quang bé —kich thudc bé — khong cin bao dudng
-Cong nghé budng cit

-SF¢(elegas) 1a khi cach dién 1y twong ,chiu duoc hd quang ,dan nhiét tdt ,déng dic & nhiét do
cao ,nén SF, trong budng dap ,ap suét vai at

-Nhuoc diém : ban dé ro ri khi

Néu ap suét thip nén dép hd quang kém (khéa khéng cho thao tac )— May cit cao 4p — Siéu
cao ap

3.Phan loai hd quang

Chia nho ho quang — dién ap cao — dung thong dung may cit hinh T ndi tiép — thao tac dong

thot




4.Déng cit déng bd (cho dong o)
-Khi i = 0—thyc hién dong cit co.Thao tac 3 pha ma chi 1 pha bang 0 —thao tac timg pha
- Cit ngin mach — i > 0 — khéng ¢6 loi

Chuong 5 : Tiép xtic dién

§5.1 Khai niém chung vé tiép xtc dién
-Dinh nghia :
-Phan loai : + Tiép xtc ¢b dinh
+ Tiép xtic trugt

+ Tiép xtic cét
- Loai tiép xtic : + Tiép xtc diém (ciu-ciu)
+ Tiép xuc dudng(tru-tru)

+ Tiép xtic mit (phang-phang)



§5.2 Pién trg tiép xitic

Dién tich tiép xtic Sp< S — dong dién thit lai chd tiép xtic— Ry ting— ton hao ting
P £ , F , \ Y ,
VEly thuyét S =mna” = s trong d6 F 1a luc nén ti€p xuc

Sy ting thi F ting va § giam (vat liéu mém)

Txmat

txduong

§5.3 Cac ché do lam viéc cua tiép diém

1.Céc thong so cua tiép diém:



Lam > Udmol dong Leat Ndién: sb 1an dong cit
m: @ m& (mm) khoang cach giita tiép diém inh va dong —khong phong dién lién quan dén dap
hé quang
Py = IczlmR:x vai 6, < erd:hophep
2.Céc ché do cit (xac lap)
- La ché d6 khoong c6 dong dién di qua tiép diém — I=0
-m du 16n — khong phong dién
— chdng lai bui bin ,0xi hoa cho tiép diém(IP- Cap bao vé)
3.Ché @6 dong (xéc lap ) ’
- [= Idlm Rtx = Rtx cudi (th Cuéi)
-Rix cusinh0 — Auy,,0 ( phai bé
- Khi dang déng tao ra I,,— luc dién dong khong 16n lim

—cin han dinh tiép diém

+tang Fi,— khong co loi vi ton cong co hoc va thiét bi lon
+Giam xu hudng anh huong Fgq

4.Qua trinh dong
-Khi ¢6 tin hiéu déng — 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 = F=Fq <Fixc

- Hién tugng rung tiép diém dong(Theo Newton 3)

Bién do rung cuc dai X

(dai han )

"} _ R, bién thién >R, cudi — tiép diém mon
Tho1 gian rung t;
-Dé giam rung :
+glam mygn,—> lam giam thoi gian rung
+ giam vin toc (cd gidi han)
+ tang Fiq (tang do cliing 10 x0)
+dung vét liéu mém
-I:=Iy (dong khong tai bé)— khong co6 hién twong gi
I, >>1,,
R, >R, )= Pyin— ham dic tinh tiép diém
Rung



5.Qua trinh cit
Rtxc —> Rtxd (dO 1111’1)
t>0—>2 tlep diém roi nhau— ho quang —nong chyar bé mit— bdc hoikim loai theo hd

quang— tlep diém bj mon chu yeu do hd quang khi cit (mon dign):

I4=lp > mon it

4=l — moén wvira

l4=l,, > mon 16n
—dd mon phu thude vao dong dién cit

§5.4 Vat lidu tiép diém

Yéu cau : dan dién tbt ,tonc cao, Ry tdt , it bl An mon hoa hoc ,it 4n mon (chiu, hd quang),sau
phét hoa ,dé gia cong,ré
- DPong : Ry 16n (6xi hoa,it mon ,ctng,chiu hd quang)sau phat hoa,dé gia cong ,ré—khir
16p oxi hoa bé mit — khtr di trong qua trinh tiép xtc ¢ truot trén nhau hodc dong
Chu y : Khi tinh nhi¢t dé U=U,,,=1.1 Uy,
U:Urnin cho Phép

-Bac it bi oxi hoa ,kém chiu hé quang— tiép diém lam viéc Vi Iy

-Nhém : oxit bén ving — khong lam tiép diém

-Vonfram: nhiét 4 nong chdy cao —dung cho tlep diém ho quang

-Kim loai gdm : hdn hop bdt kim loai .ép dp sudt cao tao cac tinh chit vt 1y thich hop
§5.5 Két cdu tlep diém

+ Kiéu cong son :

Thanh dén

dong

Tiép diém

Thanh din tinh



- dungcho 1<10A
- 1 phacé 1 chd cat
- Khong cé budng dap hd quang
- Nam cham dién hut chap— luc dién tir 16n
- Luyec tac dung 1én tiép diém la luc dan hdi thanh din
- Dl‘lmg cho role, Ui diém max = 250 V
+ Kiéu cau

Lo xo tiép diém

=

Trang thai dong
-1 pha 2 chd cit — dé cit hd quang
- Truyén dong tinh tién
- Khéng c6 day dan mém
- Chd tiép xuc dau , tiép xtic cudi 1a nhur nhau — bé mit dé bi 6 do hd quang
- 1 pha c6 2 chd tiép xtic — Fy, 16n —>co cdu truyén dong phai khoe
— Cong tic to dén 1000 V
+ Kiéu ngén

lun



Lo xo
tiép

\ diém

- Tiép xtic cac duong
- 1 pha cé 1 chd cat va tiép xtic cudi khac dong — déu tiép xuc truoc lam viée , tiép xtc
sau— hd quang phét sinh & viing 1am viéc — 1am sach tiép diém
i 16n hang tram ,ngan ampe— mdy cit ha ap
+ Kiéu dao
- céu dao,dao cach i lién két ngam ,tiép xtic mit — 1am sach phin lam viéc vi n6 it bi hd
quang
- dong cat khong tai (duong bé)— Iy, 16n —ha dp—cao ap
+ Kiéu doi

e Dine

Néu : + rdng — mat cit khong khi nén
+ dac — mat cat chan khong
— Xur ly ho quang quay— gidm cac di€ém ndng cuc bo




Tinh

+ Kiéu hoa hué
Tru dac

i Tiép diém dong

Gia do 10 xo ’ ,
E/ Lo xo tiép diém

\

Tiép diém tinh

mém i

- Tiép xuc dudng

- Phan tiép xtic ban dau va tiép xtic lam viéc khac nhau

- Khibi ngén mach — luc dién dong khéng chéng lai lwc 10 xo0
- Dung trong my cit cao 4p dong dién 16n

- Dung cho céc dang tiép xtic ngin cho thiét bi hop bd



Chuong 6 : Cach dién trong khi cu dién
§6.1  Khai niém chung
Gia tr1 R gitra cac vat co U khac nhau
R — vat liéu cach dién tao nén
+ Cép cach dién (murc do chiu nhiét )
+ Kha nang chiu U , tg § voi tgd 1a goc ton hao dién méi va U 1a dién 4p choc thing

E:%(Vf’m)

- cach dién quan trong : thé hién do tin cay khi lam viéc ,gia thanh
§6.2 Céc yéu to anh huong dén cach dién
- Dign truong (1)
- Nhiét do (2)
- Luccohoc (3)
- Moitruong  (4)
(1) phong dién cuc bd do vat liéu khong ddng nhét tac i* — khi i xac dinh — tgd

tgd

Céch dién rén : hdn hop
+Qua diénap : U > Uy, )
Nguyén nhéan : - Do sét (qua dién ap khi quyén)



-Thoi gian rat bé — xung rat 16n — khéong dao dong , tit nhanh theo
khoang cach — U = (chuc +tram) Uy, ,phdng dién bé mat
Thiét bi chéng sét : simg , van c6 khe hé hay van khdng c6 khe ho — & trude may
bién ap gan thiét bi
U<U,

- Do thao tic — déng cit tai lon cong huong vai 1an Ugy, voi { ot
kq

- dung céc so d6 giam Au do cac thao tac
- tdng du trir cach dién
(2) - Nhiét do cao — céach dién giam — hong
- Nhiét do ctra phai — cach dién tang
(3)— Va dép 16n — nut ,ran cach dién rin
(4) — Bui ban — chdng bui ban — bé mit 1am g& , rdnh , mai ting khoang cach phong dién bé
mét
§6.3 Bién ap thir nghiém
- Pit vao phan cach dién dé kiém tra cach dién hong hay khong
- Dién ap tan sb cong nghiép
Lf““ - lliu k>1 — cach dién m&i néu Uy, thip — k 16n va Uy, cao — k bé
thu — dm
- Upngp ,du trit 16n — phu thude vao do bén co va dién
—Bién ap xung -> xung chun du/dt -> thoi gian xung (40 ps)
1/2 chuky 50 Hz = 1.10” 8 Upay xung > Unnax 50 Hz
—Thu nghiém TBD

§ 6.4 Kiém tra cach dién
Usong == E = %Vé’i cac dang dién cuc khac

—>Pién truong déu -> E 16n
—Dbién truong khong déu -> E giam
—Noi ti€p céc cach dién bang vat liéu khac , luu y € - hang s6 dién moi cua vét liéu



On tap
—Bai tip : chuong 1 ( NCD)
Nam cham xoay chiéu c6 vong ngan mach
St tir dong  Tax
. Ihdung
—-Ly thuyét : chuong 2,3.4,5
Xoay chiéu (y,®,B) gi tri max ( bién do )

—S6 lidu thiét ké

P=55kW  cosp =0,97 M, >1,8
Mdm
2p=4 n% =90
U =220/380 V b <65
dm
% > 2 2

s
dm

XAC PINH KiCH THUGC CHU YEU

1. P=55kw
n=20,9
cosp =091
Theo cip cong suit va cose diy 3x chon n= 1500 vong/phut ( 228 )
2. xéc dinh chiéu cao tAm truc 2p = 4 ( 230)
h=220 (mm), Dn=392cm
ks=0,64 -0,68, chonky=0, 68
3. Xac dinh D
Kp =D/Dn => D= 0,68.33 : 2=26,65 (cm)



4, Cong sudt tinh toan
k., P

p =—L —dn
N CoSQ
Chon k= 0,97(231)
P = @.i =6514 (kw)
0,9 091
5. chiéu dai tinh toan 15 sit Stato
617107

5

ok, k, AB;D*n,

OL5=0,64

I, =1,11

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

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

B=0,77(T)
o 6,1.65,14.107
*0.64.1,11.0,91.380.0,76.39,2>.3000
=9cm
Chon ;=18
b, Budc cuc
_ ﬂ _ T.26,65 —20.9¢m
2p 4
7. Hé sb kinh té
o= k_18 _ 0,86 => thoa man
T 209
8.Dong dién pha dinh muc
3 3
P.10 55.10 —10175( A)

© 3U,mcos  3,220.0,9.091

THIET KE STATO



9.S6 rinh Stato
Chonq=4
z; =3.2p.q; = 6.2.4 =48 ranh
10.Budc ranh Stato

t = D 126,65
g, 48
=1,7(cm)

11. 86 thanh dan tic dung ca 1 ranh
— chon s0 mach nhanh a, = 42
U= &AL 238007
' I, 101,75
) Chon U, =,124, (V)
12. S6 vong day noi tiép 1 pha
W, =p.q. UL =24 1242 = 5648 (vong)
a

1

13,99

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

_ 1900

=] 0=5(A/mm2)

=> tiét dién so bo day din
L_10LT5 ) s )
Ja,n, 524
sb soi chipn, =4
chon loai day dan dong tron PEN ¢6
deq = 1,975 (mm”)
d=1,88 (mm)
14.Kiéu diy quin
Chon diy quén budc ngin

T :A:ﬁ: 12 rdnh
2p 4

Sdd =



chon y=10
) Z' 12 6
15.H¢ so day quan
ky = sing.11/2 =sin( %g) =0,9659

o 15
singq.— sin4.—
k= 2 _ 2 _0,9576
.o 15
gsin— 4.sin—
2 2
o= p.360 _ 360.2 ~15

Z, 48
=> kyq = kng.kr = 0,9659 . 0,9576 = 0,925
16.Tw thong khe ho khong khi
_ k..U, B 0,96.220
4k, k,£.0W,  4.111.0,925.50.5648

=0,0187 (Wb)

17.Mat do tir thong khe ho khong khi
4 4
_ @.10 _ 0,187.10 ~0,77(T)
ostl,  0,64.209.1835
18.S0 bd xac dinh chiéu rong rang

B4, 0761817
P27B, 1k, 17095

Bs

=0,8 cm

Chon k.= 0,95
B, =(1,7+1,85)=1,7
19. So bd xac dinh chiéu cao gong Stato
b= ®.10* _ 0,0183.10%
& 2B 1.k, 2.15.18.0,95

=08 (cm)

gl



chonB,=(1.45+1,6)=1,5
20.Chon ranh hinh qua 1€

Cé
h;,=1781,78 mm d; =10 mm
hy; = 0,5 mm d, =17 mm
by =dea + 1,5 hrl:=]2$*h‘gl =2,6135 cm = 26,14 mm
=3,4 mm
HINH VE

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

_m(d] +d3) N d, +d,
8 2

(10 +157) 10+15
8

A A . X n nd
—Chiéu rong miéng cac — tong ném la 7‘

S +(h,, —d?') = (18,8 —5) =32,998(mm”)

Cuia tAm cach dién gitia 2 16p (d, +d, )
—Dién tich ranh trir ném

F;Z +2.In,+(d, +d2)}c+n§'_c' =(R'TIS+2.]8,8+10+15).0,4+n'710.0,5 =

S

r

= 46,68 mm’



u.n d;  14.4.1895°

—Hé s lap day ranh k, = S

=0,774
21.Bé rong rang Stato
n(D+2.(h, +h,)) d < n[(266,5 +2.(0,5+16,8)

Z

} ~15 =2,76(mm)

Z, 48
b, (D +2h41+d) 4 - 1(26,65+2.05+19) . _ 5.6(mm)
! Z, 48
b, +b]

=> b, = % = 4,18(mm)
22. Chiéu cao géng Stato

h, M—hr, +%.d2 39272665, o +%.1,7 =3,94(cm)
23.khe ho khong khi

5= D 1+ i) _ 2665 1+ 2) = 0,721(mm)

12000 2p° 1200 4

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

24.S6 ranh Rot ( 246)
Chon 7, = 38
25 Puong kinh ngoai R
t, =D, =D -28=26,65-2.0,07=26,51 (cm)
26. B-icr'ng R
D w2651
-z, 38
27.So0 bd chiéu rong ring R
_ Byt, 0,762,19
“ B, k, 175095
Liy By, =1,75
28.Duong kinh truc R

=2,19(cm)

2

I(cm)



D,=03.D=03.26,65=8 (cm)

29.DBng trong thanh dEn R
Ly=T =k, . O Vkd _ 0,95_101,75$ — 7906 (A)
V6i=0,95 (A)
30.Dong dién trong vanh nm
=1, =790, —24016(A)
2.sin =P 2.sin =2
38

2
31.Tiét dién thanh din bang nhom
CT, 7906
5, ==X

1
Chon J, =3

=263,5 mm”




32. Chon J,

=25(A/mm’)
s, = 2w _ 2908 _ 960 64 (mm?)
J 2.5

v 2

33. Chon kich thudc so bd Roto



—chon danh ranh

HINH VE
b2
hsy
hr2 h|'J
b
hrz — D ;Dl — 26,51—8 :9’255 (m)

Chon hrI = (25+45)mm

Chon hr2 = 35 mm

b42 = 1,5 mim

h42 = 0,5 m

d = 7mm

axb=25.38,4mm

hlg :h]-j - h42 -d= 27,5 (mm)
34. Dién tich rdnh R

S, =54 +h,d=27" 42757 =231 (mm® )

&~ |3

35.Dién tich vanh nm
_axb=25.384=960 (mm®)
36.Bé€ rong rang ¢ 1/3 chiéu cao riang



[D' ~2h, - ;'(h]2 + d)}

[265,1 ~2.05- :(27,5 + 7)}

b =T —-d=m.
Y T Z, b 38

37.chiéu cao gong R
. = b-b, —hr, + Tg=263128 55 1o 5,87(cm)
: 2 6 2 6
38 Lam nghiéng ranh ¢ R
b,=t;=1,7cm

h

TINH TOAN MACH TU

39.Hé sb khe ho khong khi
— tl
" t,-D,S

394 2
07
5+ 3,4
5 0,7
J— 1’7 J—
o 1,7-239.0,07

b4|2
G !

| 5+ﬁ_

AY

=239

1,109

b 2 l:5 2
( 42 )- ( 7)
8- _ 0 s =0,64

0,7

vV, =

54— 54
5

_ 2,19 B
% 219-0,64.0,07
=> ks = k, k, = 1,109.1,02= 1131

El

40.Chon thép 2212

~2=11(mm)



41.Suc tir dong khe hd khong khi
Fs=1,6.Bs. k;.5.10"
= 1,6 .0,76.1,131.0,07.10"

= 962.,7
42.Mat do tir thong ¢ rang Stato
0,76.1,7
=22l (T
“08.095 M

43. Cuong do tu thong 6 ring Stato
Hz =19(A/cm)
44. STD trén rang Stato
F, =2h; H; =2.2,18.19= 82,84 (A)

2hy, =ty - =268 =218 (mm)

45.Mat do tir thong ¢ ring R
B 70’76'2’19 =1,752(T)

“2 1.0,
46.Cuong do tir trwong trén rang R

Hz, =222 (A/cm)
47.STD trén rang R

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

h, =h, —% = 35—%: 32,6(mm)

2

48 .Hé s6 bio hoa rang
F+F, +F, 962,7+8284+144,7 124
‘ F, 962,7 ’

49.Mat do tir thong trén gong Stato
_ ®.10°  0,0183.10°
® 2hg k.l 23,6.095.18
50. Cuong do tu truong trén géng S
H, =10,6
51.chiéu dai mach tir & gong Stato




_n(D, —hg) m(39,2-3.,6)
= 2p -
52.STP ¢ gong R

F, =1, H, =2810,6=296,8 (A)
53.Mat do tur thong trén gong R
®.10* 0,0183.10*

L= - =0,911(T)
© " hg, k.l 2587.095.18

1

g

=27,96(cm)

54.Cudng do tur truong gong R
H, =2,35(A/cm)
55.Chiéu dai mach tir gong R
_n(D, +hg,)  n(8+587)
- 2p 4
56.STD trén gong R
F, =1, H, =2,35.10,9=25,615 (A)

g
57. ST tong
Fy =F;+F, +F, +F, +F,
=062,7 + 82,84 + 144,7 + 296,8 + 25,615
= 152,66 (A)

1

g2

=10,9(cm)

g

58.Hé s6 bdo hoa toan mach
F 1512,66 157

YOF, 9627
59.Dong dién tir hoa
- PF 2.15_12,66 _22.96(A)
27N, kd, 2,7.56.0,925
Dong tir hoa %

I
[ =—".100= 2363 100 =23.13%)
B 01,75

dm 2



THAM SO O CHE PO BDINH MUC

60.Chiéu dai phan dau ndi S
I, =ky .1, +2B=1,3.19,19+ 2 =27 cm
~mD +h )  7(26,65+2,68)
STz YT 48
k, = 1,3(1,55)
61.Chiéu dai trung binh 4 vong day cua diy quan S
]lb = 11+1d1 = ]8+27=45 (Cm)
62.Chiéu dai day quin 1 pha Stato
L =2 14.W,.10°=24556.10" =504 (m)
63.Dién trd tac dung cua diy quén S

T 10=19,19

L, 1 50,4

r = . = — 2 =0,049 Q

1 =P nas, 46 422,54 ()
I 101,75

ri=n GI =0.054. =0,025 (Q)

220
64.Dién tro tac dung day quan R
1,.107 1 18.107

d=pPay = =0,34.10" (Q

PETPa T T T3 a3 ()
65.Dién tré vanh nm

1,107 1 18.107 »

=p,.2 =—. =0,34.10 Q

l:‘V pA] Srz 23 231 ( )

D,=D-(a+1)=2665-(384+1)

=227,1 (mm)

66.Dién tro R

2 107
=t 4o =034.10% +2.5210 497107 (Q)
: A’ 329

=
k)

Vi A=2.sin =P = 2 sin ’;—g — 0329

2



67.Hé sb qui doi
_4m (W, k,)?  4.3.(56.0,92)°
= zZ, - 38
68 Pién tro R d3 qui doi
r,=7v.1r, = 838,2.4,97.10° = 0,042 ( Q)
r, =0,042.101,75/220=0,0194 (Q)
69. Hé so tir dan tan Stato

=838.2

. :hkﬁ +(0,785—ﬁ+h—3+h—4)kﬁ
' 3b 2 b b,
Vi
kp = 0,875
ks = 0,906

hy=hy-0,1dy-2.c-c =2,68-0,1.1,5-2.0,04 - 0,05
=24 (cm)f24(mm)

hy=-(dy/2-2.¢c-¢c )=-(5-2.04-0,5)= -3,7

34 -34 05

——+—4

210 10 34

24
=——-0,906 +(0,785- )= 0,88
3.10

Bl

70.Hé s6 tir din tan tap S
o :O,9Itl(ql.kdl)2'pt] by,
! k.0
tra o = 0,0062

K, =1-0033. %
17

1

=0,968
7

b}

o 09.17(4.092)" 0,72.0968
" 1,131.0,07
71.Hé s tir tan phan dau nbi

0,006 =0,9327

I, =034. 11, —064p81)= 0,34.i(27 - 0,64_5.20,9) =1,2328
! . © 18 6
72. Hé s tir dan tan
o, =a, +o, +o, = L12+ 1,13+ 1,197 = 3,442



73.Pién khang diy quin S

1
i &)2__5'20Ll =0,158 ﬂ

56 ., 18
) —

X, =0,158.—( 2 ,
100 100" pgq, 100 100 ~ 2.4
x| =0,192. OL75 _ 0sss
) . 22
74.Hé s0 tir dan tan rdnh R
2
o, =| M- g6 D iy e
* 13b 8s, 2b b,
h] = 35mm h42 = CI - d'_)
b=75-(0,1+1).7-0,5=26,8 ( mm)
S. =263,5
k=1
b42 = 1,5

2
o, = 35 o T 06612 1499 2o 09
=137 82635 2.7 5

El

75.Hé s tir dan tan tap R
09.t,(q,.kd,)’ P.,bap

au 2
: b;.8 -
0,0092

2T
—2 (—2-kd,)’s,.b,
09 32p "
k; -8
0,9.2,19.(§)2.0,0092
o, = 12 =18

0,07.1,131
76.H¢ s6 tir dan tan phan dau ndi
23D, . 47D, 23227 4,7.22,7
Oy, = g = g =
Z,1,A" “a+2b 38.18.0,329 3.844+2.25
Vii A=0,329
77.H¢ so tir dan tan do ranh nghiéng

3,442=017 (Q)

=1,233



®uye_ 523,
t, 2,19

78.Hé s tir tan Roto
Yo, =0, to, to, +o,=2,32+230+0,76 + 0,693 =52528
79. Pién khang tan diy quin Roto
X =79.f1. 1, Y. 10® =7,9.50 .18 . 6,073 . 10* = 0,0003734 (Q)
80.Dién khang R da qui d6i
X2=7.X,=838,2.4,317.10" =0,31648
L _0316.1007
UI
81.Dién khang hd cam
U -Ix, 220-21,63.0,192

a, =0,5a, )2 =0,5757

.
, = X,.

X =0,167 (Q)

= = 0,409 ( Q
e I, 21,63 (£)
Tinh theo don vi twong di
X, = x,z.l—' — 9,08 10L75 _ 4,62(Q)
, 220
82.Tinh lai kg
K, = Uy =X, _ 22010175019 _ oo

” U, 220
TINH TON HAO

82.Trong lugng rang Stato

Gzl = YFe - Z[.bz].kz[.l].kg.10-3 = 5,51 ( kg)
83.Trong lugng gong Stato

G, =7 lLg 2pkc=5865 (kg)
84.T6n hao trong 13i sét

Py =Py, +P., =kecP. ZB; G, 107 +kgcP
85.Tén hao bé mat trén rang R

Pomr = 0,051102 (kW)
86.T6n hao dap mach trén ring R

P =10,035069 ( kW)

e e, ror Be G.g,.107 =0,0,599589(kW)



87.Tén hao tong thép
0,68576 (kW)

88.T6n hao co
0,531284 (kW)

89. Ton hao khong tai
1,217044 (kW)



