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i KHAI NIEM CHUNG CO CAUPIEN TU

Cac thié:t bi nhu role, cong tic to, khéi dfng tu,
aptomat, ... déu co bo phan lam nh‘iém vu bién déi tw
dién nang ra c¢ nang. Bo phan nay gom co : cudn day va
mach tu goi chung la co ciu dién tur.

Mach tu chia lam cdc phan chinh sau day :

> Than mach tw
> Nip mach tw
> Khe ho khong khi chinh 5 .


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

KHAI NIEM CHUNG CO CAU PIEN TU

------------------------------------------

Hinh : Két ciu mach tir
1.Thin mach tu: 2. Nip mach tir ;3. Cuén
day
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i KHAI NIEM CHUNG CO CAUPIEN TU

Khi cho dong dién chay qua cudén day thi trong cudn
day co tu thong ¢ di qua, tu’ thong nay cung chia lam 3
thanh phan :

Tw thong chinh ¢; : la to’ thong di qua khe ho khong
khi chinh, d6 ciing la tw thong lam viéc cia co ciu dién
tu'.

Tw thong tan ¢, : la to thong di ra ngoai khe ho
khong khi chinh.

Tw thong ro ¢, : 1a tu thong khép vong qua cudn day
la thanh phan khéong di qua khe hé khong khi chinh ma
khép kin trong khong gian giwua loi va thin mach tur.
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i PHAN LOAI CO CAU PIEN TU

Phén theo tinh chit ciia ngudn dién

> Co cau dién mdt chiéu.
> Co ciu dién tu xoay chiéu.
Theo cach ndi cuén diy vao nguon dién
~ Noi noi tiép.
~ Noi song song.
Theo hinh dang mach tu:
> Mach tu hiit chip (thiang).

>  Mach tu hut xoay (quanh modt truc hay mot
canh), mach tu hit kiéu pittong.
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i CAC PINH LUAT CO BAN CUA MACH TU

1. Pinh luat Om : Trong mdt phin doan ciia mach tv,
t0 4p roi trén né bang tich gitta tii thong va tw tré
hoic thuong gitia tif thong va twda x. - g

2. Pinh luat Kiéckhop I : Trén moi diém ciia mach tv,
tong ti thong vao bing tong tu thong ra% ¢, = o

3. Pinh luit Kiéckhop IT : Trong méjt malch to Khép
kin, tong tu ap cia cac doan mach bing tong sifc tw

dong : n n
Z ¢iR“.i b Z |:i
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CAC PINH LUAT CO BAN
CUA MACH TU

4. Dinh luat bao toan dong dién : Tich phin duong
cua cuong do tu truong theo vong tu khép Kin
bsing tong s.t.d clia vong tudo; -y o
Pinh luit toan dong dién c6 thé bién déi nhu sau :

Jhoa =122 —W— j.¢.dRﬂ:ZFi
| ﬂS

hoac :
fH dl j¢dR -2 F

va diy cung chlnh la dinh luat Kiéckhop II véi
mach tu khép Kin.
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NAM CHAM PIEN
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% PAI CUONG VE NAM CHAM PIEN
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Nam cham dién
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PAI CUONG VE NAM CHAM PIEN

J.

Dong dién chay trong cudn diy se sinh ra tuw truong.
Vit liéu sit tw dit trong tw truong nay se bi tw héa va co
cuc tinh ngucgce lai vai cuc tinh cua cudén diy, cho nén se
bi hiit vé phia cudn day

Néu d6i chiéu dong dién trong cudn diy thi tw
truong trong cudn diy cing doi chiéu va vat liéu sit tu
bi tu' hoa co cuc tinh ngugc voi cuc tinh cudn day, cho
nén chiéu luc huit khong doi.

Trong qua trinh lam viéc nip mach t¥ chuyén
dong, khe hé khong khi giita nip va 10i thay déi nén luc
hiit dién tu ciing thay doi

ongThanCong.com
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TINH LUC HUT PIEN TU
NAM CHAM PIEN
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TINH LUC HUT PIEN TU
NAM CHAM PIEN

Luc hit dién t&@ cua nam chim dién mét chiéu
thuong dugc tinh theo 2 phuong phap :
1. Tinh theo cong thiic maxwell

2. Tinh theo phuong phap cin bing ning lugng
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THEO CONG THUC MAXWELL

| TINH LUC HUT PIEN TU

Theo Maxell thi khi c6 mdt vat dan twf truong thi vat
dan ti sé chiu mét luc tdc di.mgj_i{ an B-Lgz] }ds

Trong do: ¢ i

5 : Véc to tif cam & khe hé KK bé miit cuc tw

n : Véc to phap tuyén don vi ¢ bé mit cuc tw

S: dién tich bé mit vat dan.

u, = 1,25.10-8 [H/cm] 1a d¢ tir tham ciia khong khi.

Vi hé so ti ddn cia vat liéu sit ti 16n hon nhiéu cia
khéong khi (u >>p,) nén xem nhu cungephuong

_— > —

(B.n)B = B°.n
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TINH LUC HUT PIEN TU
THEO CONG THUC MAXWELL

A ’ — 1 5~
Viatacé : r-- J.8%nas

0

Khi khe hé khong khi bé, tu truong co6 thé xem nhu
phian b6 déu trén bé mit cuc t B = const,dbén coi

thi ta co: 1, I
F=—8%5S .
2H

B: don vi [Wb/cm?].
S: dién tich tw thong qua [em?].
#0=1,25.108 [Wb/A.cm] 52

Néu B tinh theo Teslathi: F = 4B°S = 4 — kg
S
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TINH LUC HUT PIEN TU
THEO CONG THUC MAXWELL

Khi khe hé khong khi tf thong ro nhiéu :

_ ) 1
F ~4B°.S kg
17 K. s

d/c.

Vé6i K, = 3+ 5 la hé diéu chinh.
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CAN BANG NANG LUONG

| THEO PHUONG PHAP

Khi d(in‘g dién vao cudén diy NCD, ta co phuong
trinh cin biing diép ap, 5+ 47
Nhén 2 vé clia phuong trinh cho idt, ta co :

uidt = R.i° dt+i—dt

LAy tich phan hai vé phuong trinh trén ta cé:

Trong do ta co: Imdt (.)[I Rdt * {|¥dt

luigr : 12 niing llf(fng ngudn cung cap.

TRizdt : 1a ning luong tiéu hao trén dién tro cudn
dﬁ)? i£=w = Jig"¥
dt t

0 0

:la niing luigng tich luy trong tu
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| THEO PHUONG PHAP
CAN BANG NANG LUONG
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THEO PHUONG PHAP
CAN BANG NANG LUONG

Tw do thi ta thay quan hé gufa tu’ thong moc vong
va dong dién i, co tinh phi tuyén.

Tinh luc hut dién :

Khi cung cap ning llf(fng cho co cau dién tu thi nap
cua mach tur du"(f’c hut vé phia loi, khe ho khong khi ¢
gitia nip va 1oi giam dan.

Ung véi vi tri ban diu cda ndp mach t& c6:

0 =0 . |:|1; W:Wl

1,
Ung vdi vi tri cudi co:
0o =0 . I=1 vV =V
2! 2; 2
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THEO PHUONG PHAP
CAN BANG NANG LUONG

Ning lugng tw truong khi ¢ vi tri dau sé la:
W, = figv = dién tich? cab
Viy éing lugng ldy thém tu ngoai vao dé nip mach tu
chuyén dong la:
sw = figv 7= dién tich hinh thangabcd
Theo dinh luit cin bing ning llf(fng cqu tAw = “w, T AA

Trong do la ning lugng lam nap chuyen dong 1§ Vl tri
1 dén vi tri 2.

fazw *4w w = dién tich tam giac cong oad

Néu gla thiét mach tu chua bao hoa duong dic tinh
chi xét ¢ doan tuyen
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THEO PHUONG PHAP

CAN BANG NANG LUONG
Ta co: w o=y =L
' 2 ’ 2
A, = LT, B
W, , *,=Y)

V1 ¢o: V=L

Dat: e S N T Y
AA=§(|1AW—W1A|)
Dang vi phan : dA= Z(1dY v dl)
Vay liic hiit dién ti sé la:
__gA 1 av

d° 2 d° 49
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CAN BANG NANG LUONG

| THEO PHUONG PHAP

Ta xet hai truong hop sau:
N ° ~dl _
a. Truong hop khi I = const thld—5 =0

r dl//
Taco: ¢ = 5,10 —[kg]:¥ = LI
d

dL
F~=51.1 —

40
Co:L=W3G
Trong d6 : G la tir dan cida mach tu.

W la s0 vong cua cudn day.
= > dG
Taco: F-5 § 28
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THEO PHUONG PHAP
CAN BANG NANG LUONG

Truong hop khi Y = const thjl—Z =0

Taco: r--2v 2 emy=-5.0.v.2 kg
2 4d d°
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NAM CHAM PIEN XOAY CHIEU
VA VONG CHONG RUNG
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NAM CHAM PIEN XOAY CHIEU

VA VONG CHONG RUNG
\ i 3
Tﬁ\"o__ i i
) i ;
| -t
——/ \ 1/ |
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Nam cham dién xoay chiéu
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NAM CHAM DIEN XOAY CHIEU
VA VONG CHONG RUNG

Khi cung cAp dong dién xoay chiéu i = I_sin(wt) thi
trong mach sé xuat hién » - 4 sin®t; B=B_sin @t
Taco: F, =48%sin> %15
Ta thay : gin20, - L 052"t

4B°S 45223

Slly ra . Fo ~ - .cos( 291)
2 2

Diit ¢ -, s la thanh phan lyc hit khéng ddi theo
thoi gian.= £ - F o520t = 1 (221

F =-F cos2¢t :12 thanh phan luc thay ddi theo thdi
glan.

Taco: Fy =F, 4+ Fpq
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VA VONG CHONG RUNG

| NAM CHAM PIEN XOAY CHIEU

Vay luc hit dién tw bién ddi theo tan sé gip déi tan
s0 cia ngudn dién (2w).

O théi diém B = 0 thi F,,= 0 Iuc 10 xo F,, > F,, thi
nip bi kéo nhi ra. O nhiing théi diém F,_ < F,, thi
niap duge hiit vé phia 10i.

Nhu vy trong mot chu ky nap bi hit nha ra hai
lan nghia la nip bi rung véi tan sé6 100Hz néu tan so
ngudn dién la S0Hz.


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

NAM CHAM DIEN XOAY CHIEU
VA VONG CHONG RUNG

bé chong hién tugng

rung Ilf‘ly, ta phi‘ii lam , vong ngin mach
sao cho luc hut dién twr \ 5
F,, ¢ moi thoi di¢m r/,/’“‘* e
phdi I6n hon luc F,,. ) By °
A N o ﬁ—o\o—— i

Muon F ;> F,, nguoi U | |
ta tao ra 2 tu thong L1 NE
léch pha trong mach = 7 |/, ll "\ |

< v , v < &
tu, bang cach dat vong / i "
chéng rung thlf(‘)”ng Nam cham dién xoay chiéu

bang dong va co mdt
vong
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NAM CHAM DIEN XOAY CHIEU
VA VONG CHONG RUNG

Nguyén li lam viéc ciia vong chong rung :
Khi tu thong ¢ di qua cuc tu se chia lam
hai thanh phan ¢, va ¢,.

¢, 1a thanh phan khong di qua phan cuc tv | 4
c¢6 vong chong rung, ¢, di qua phan cé vong

chong rung. Khi c6 tw théng ¢, bién -

thién di qua, trong vong chong rung sé xuat
hién dong dién cam ung i ; chay khép mach

trong vong.

Dong i ; se sinh ra mdt tu truong co tac
dung chdng lai sy bién thién ciia ¢, nén lam
¢, chim pha so vaoi ¢, mot goc .

ongThanCong.com
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NAM CHAM DIEN XOAY CHIEU
VA VONG CHONG RUNG
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NAM CHAM DIEN XOAY CHIEU
VA VONG CHONG RUNG

Luc dién tf sinh ra sé c6 hai thanh phan :
Tu thong ¢1 sinh ra luc: F,=F,, - F,, cos2ot
Tu thong ¢, sinh raluc: F,=F,,-F,, cos(2ot-2 o)
Luc hit dién tu tong F 1a :
F=F, +F,
= (Fy; T Fyp) - [Fyc0820t + F, cos(2ot - 2a)]

Qua d¢ ta thay ring luc hit dién ti F1 va F2,
kllﬁng dong thoi di qua tri s6 0, do do ll.I"C‘)hlit dién tu
tong F dugc nang cao lam cho moi thoi diém t, luc F >
F,, nén nap mach tu' se Khong rung nira.
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0

Diéu kién chong rung:

1.

2.

NAM CHAM DIEN XOAY CHIEU
VA VONG CHONG RUNG

Thanh phan luc khong doi:
Fra=Fo t+ Foz O
Thanh phan Iuc hut bién déi la :

\/F2+F2+2F F cos 2¢4

01 02

Trong truong hgp ly tuéng F, , = 0 thi co cAu khong

con rung. Mudn vAiy ta phai thoa man hai diéu

kién. - \/2 F.(lTcos 2¢) = 2F _ +cos “% = 2F  cos &
F, = F h1 . o 7
01 =1 t 5 = F., _ 2.F,cos = cos—= 0
, F, 2F,, 2
g0C luc d6 hé sé rung

Trons thueté-ehi cé thé tao duce o =502-80°
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