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CHUONG III : VAT LIEU DAN TU

Mot trong nhiing tac dung co ban cua dong dién 1a tac dung ttir. Po6 chinh 1a
co s dé ché tao cac loai may dién. Dé truyén tai duoc ning luong tir trudng can
phai c6 nhirng vat liéu cé tu tinh, do chinh 1a nhém vat liéu dan tr (con goi la vat
lidu sar tur ). Pé st dung c6 hi¢u qua cac vat li¢u dan tur ching ta phai am hiéu vé
khéi niém, tinh chit, cac dic tinh cua vat liéu dan tr va cong dung cua tung loai
vat liéu dan tir. Noi dung bai hoc nay nham trang bi cho nguoi hoc nhitng kién thurc
co ban vé vat liéu dan tir dé s sung ching mot cach c6 hi¢u qua tdt nhat.

Bai 3.1: KHAI NIEM VA TiNH CHAT VAT LIEU DAN TU.
1. Khai niém:

Mot trong nhitng tac dung co ban cua dong dién 1a tac dung tu. D6 chinh la
co s dé ché tao cac loai may dién. Dé truyén tai duoc ning luong tir trudng can
phai co6 nhirng vat liéu c6 tu tinh, d6 chinh 1a nhém vat liu dan tr (con goi la vat
liéu sar tir ). Kim loai chu yéu 6 tir tinh 14 sét cacbon, niken va céc hop kim cua
chung, bén canh d6 con c6 coban ciing dugce goi 1a chat sit tir dd qua qua trinh tinh
luyén.

2. Tinh chit vat liéu din tir.

Céc nguyén td co tinh chat sat tir 13: sit cacbon, niken va cac hop kim cia
chung, bén canh d6 con c6 coban ciing duge goi 1a chat sat tir. Nguyén nhan cha
yéu gdy nén tir tinh cua vat liéu 1 cac dién tich ludn chuyén dong nam theo quy
dao kin, tao nén nhirng dong dién vong doé 1a sy quay cua cac dién tir xung quanh
truc ciia minh va sy quay theo quy dao cta cac dién tir trong nguyén tu.

Hién tugng st tir 14 do trong mot $6 vat li€u ¢ nhiét do thﬁp hon nhiét do
nhat dinh da phan thanh nhitng ving ma trong timg ving ay cac dién tir déu dinh
hudng song song v6i nhau. Cac ving 4y duoc goi 1a domen i,

Nhu vay tinh chat dic trung cho trang thai st tir ciia cac chat 1a né c6 do
nhiém tir tr phat ngay khi khong c6 tir truong ngoai. Mic du trong chat sat tir co
nhiing ving tir héa ty phat nhung momen tir ciia cac domen lai c6 hudng rat khac
nhau. Cac chét sat tir don tinh thé c6 kha ning tir hoa di hudng nghia 1a theo cac
tryc khac nhau muc tir hoa kho hay d& ciing khac nhau. Trong trudng hop cac chit
sat tir da tinh thé c¢6 tinh di hudng thé hién rit rd ngudi ta goi chit d6 13 c6 cau tao
thé tir tinh. Tao dugc thd tir theo ¥ mudn c6 ¥ nghia 16n, nd dugce st dung trong k¥

Khoa Dién - Qién tir 76¢
Truong Cao dang nghé Nam Dinh



Gidao Trinh Oat lieu Pién WNguyén Thanh Nam

thuat dé nang cao dac tinh tir cua vat liéu theo hudng xac dinh. Qua trinh tir hoa vat
liéu sit tir dudi anh huong cua tir truong bén ngoai gdm ¢ cac hién tugng sau:

+ Tang thé tich cua cac domen c6 momen tir tao v6i hudng tir trudng goc
nho nhit va giam kich thude cta cac ddmen khac (qua trinh chuyén dich mét phan
cach cua cac domen).

+ Quay céac véc to mOmen tur hoa theo hudng tur truong ngoal (qua trinh
dinh hudng).

3. Cac dic tinh ciia vat liéu din tir .

Qué trinh tir hoa vat lidu sit tir co thé dic trung bang dudng cong tir hoa B
= f(H), c¢6 dang twong tu v4i tat ca cac vat liéu sat tir.

Khi tir hoa chét sit tir don tinh thé thi kich thudc cua chiing ¢6 thay doi.

Qua trinh tir hod lai vat liéu sat tir trong tir trudng bién ddi bao gior cling cd
t6n hao ning lugng dudi dang nhiét do ton hao tir tré va ton hao dong hoc.

Tén hao dong hoc 1a do dong dién xody cam ung trong khdi sat tir va mot
phan con do hiéu tng goi 14 hau qua tir hoa hay d6 nhét tir. Ton hao dong dién
x0dy phu thudc vao dién tro. Dién tré suét chat sat tir cang cao thi ton hao dong
dién xody cang nho.

Cong suit ton hao dong dién xody co thé tinh theo cong thirc:

P, =& f2 BV

Trong d6: &: 1a hé sO6 phu thudc vao loai chat sat tir (trong d6 phu thudc
vao dién tré suat) va hinh dang cua né.

F:  latan sd dong dién.

Biax: cdm tng tur 16n nhét dat dugc trong mot chu trinh.

V:  thé tich chat sat t.

Chu ¥ dén cac ton hao c6 lién quan t&i hdu qua tir hoa khi chét st tir 1am
viéc & ché do xung.

4. Dudng cong tir hoa.

Po tir tham 1a ti s6 cua dai lugng cam tng tir B va cudng do tir truong H ¢
diém xéc trén dudng cong tir hoa co ban. Trong hé SI hang s o = 471.10"H/m.

Trén hinh v€ truc doc bén trai dat gia tri cdm ung tu tinh theo gaus, Bén
phai tinh theo hé SI - tesla (T), 1gaus =10 T. Trén truc ngang 1a cudng do tir
truong H don vi 1a ocstet, theo h¢ SI la A/m, locstet = 79,6 A/m = 80 A/m. Viéc
tinh doi céc tri s6 ctia cam tng tir hodc cuong do tir trudng tir th nguyén ctia mot
hé don vi nay sang hé don vi khac rat don gian.
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Hinh 3.1 : Pwéng cong tir hda va dwéng cong cudng do trwerng tham tir
co ban cia mot sb vat lidu tr.
a) Puong cong tir hoa

b) Pudng cong cudng do truong thim tir
Sat dic biét tinh khiét
St tinh khiét (99,98%Fe)
Sét ky thuat tinh khiét (99,92%Fe)
Pécmaldi (78%Ni)
Niken
Hop kim sit - Niken (26%Ni)

ANl o e

Do tir thAm e khi H = 0 goi 1a d6 tir tham ban dau, d6 1a tri s6 ciia nd
trong truong yéu khoang 0,001 ocstet. Gia tri 16n nhét cua do tir thim goi la do tur
thim cuc dai ky hiéu ppax. O tir truong manh, trong ving bao hoa tir do tir tham
tién toi bang 1.

Hé s6 tir thAim dong p~ la dai luong dac trung cho vat li¢u st tir trong tu
truong xoay chiéu, no 1a ti sb gifra bién do cam rng tr véi bi€n do cuong do tu
truong:

V&1 sy tdng cua tan so tu truong xoay chiéu, do tir tham dong gidm vi quan
tinh cua cac qua trinh tir.
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Néu tién hanh tir hoa vat liéu sat tir trong tlr truong ngoai, sau d6 bat dau o
mdt diém nao d6 trén duong cong tir hda co ban, giam cuong do tir trudng thi cam
ung tur cling gidm, nhung khong theo duong tir hdéa co ban ma gidm cham hon do
hién twong tir tré. Khi ting tir truong theo chiéu nguoc lai thi mau vat liéu co thé bi
khir tirau @6 lai dugc tir hoa lai, néu d6i chiéu tir trudng thi cam tng tir lai c¢6 thé
quay lai diém ban dau. Ta c6 duong cong kin dic trung cho tinh trang tir hoa cia
mau, d6 1a vong tir tré cuia chu trinh tir hoa.

O giai doan dau khi ting dong dién tir hoa trong cudn day thi cudng do tir
truong H s€ tdng va cdm Ung tr B cling tang ti 1¢ thudn. Sau d6 khi ta tang H thi B
tang it hon. Giai doan gin bao hoa, hé s6 giam dan dén khi cuong do tir truong H
da 16n thi tir cam B hau nhu khong ting nita. Giai doan bao hoa tir va hé sb sé& tién
toi 1.

Heé s6 tir tham cua chit sit tir khong phai 13 hang sb. Quan hé giita tir cam
B va cudng d6 tir truong H khong phai 1a duong thang.
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BAI 3.2: MACH TU VA TiNH TOAN MACH TU.

Mach tir 1a gdm 15i sat tir c6 hay khong cé cac khe khong khi va tir thong sé
dong kin qua chung. Viéc sir dung vat li¢u sat tir nham muc dich thu duge tir trd
cuc tiéu, d6i voi tir trd ndy, strc tir dong can thiét ¢é dam bao cam ung tlr hay tir
thong mong mudn c6 gia tri ciia nd nhé nhat. Mach tir rat don gian bao gdm boi 16i
cudn day hinh xuyén (hinh 4.2) hodc ngudi ta dung cic mach tir ndi tiép hay ré
nhanh ma cac doan c6 thé thuc hién bﬁng cac vat licu khac nhau, hay vat li¢u cung
mdt ban chat (hinh 4.4). Tinh toan mot mach tir tirc 14 xac dinh stc tir dong theo
cac gia tri cua tir thong da cho, cac kich thude cua mach va ban chat cia cac vat
licu duoc st dung.

1. Cac cong thirc co ban

Khi tinh toan mach ti, c¢6 thé ap dung cac dinh luit co ban ctia mach dién
boi vi gifra ching ton tai sy tuong ty qua lai.

a, Pinh luit Kirchooffe 1: ap dung cho mach tir duoc phat biéu nhu sau.

Déi véi mot nit bat ky trong mach tir, tong cac tir thong di vao (c6 chiéu vé
phia diém nat) va di ra (c6 chiéu di ra khoi diém nut) bang zero.

S ®, =0 (4.1)

b, Pinh luat Kirchooffe 2: phat biéu nhu sau: d6i v6i mot mach vong khép kin
trong mach tlr, tong cac tir ap roi trén mach vong d6 va céc sic tir dong bang zéro.

SE+YdR, =0. 4.2)
i=1 k=1

¢, Dinh luidt Ohm phat biéu nhw sau: d6i voi mot nhanh bat ky trong mach tir
tich sd gitra tir thong chay qua va tong trd tir bang tir 4p roi giita hai dau cua nhanh
do.

@z, =U,,.

Trong cac cong thuc trén:

- @;: 1a tur thong chay qua cac nhanh cua mach tir (wb).

- Fi:1a stic tr dong cua cac nhanh tir tuong ng (A.t).

- Ry : tir trd cua nhanh tr tuong tng (1/H).

- Znmi : tong tro tir ctia cac nhanh (1/H).

- Uy : tr dp roi trén cac nhanh tu (A).

Hinh 4.2: Cudn diy hinh xuyén
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