PHAN LOAI DIEN TRO VA CACH POC DIEN TRO

Nhu da dé cap,n6i mot cidch ndm na, di€n tr& ddc trung cho tinh chat cdn trd dong
dién. Chinh vi thé, khi st dung dién tr& cho mOt mach di€n thi mOt phan niing IUQng
dién sé bi tiu hao d€ duy tri mUc d6 chuy&n doi clia dong dién. N6i mOt cich khéc thi
khi dién tr& cang 16n thi dong dién di qua cang nhd va ngudc 1ai khi dién trd nho thi
dong dién dé dang dugc truyén qua.Khi dong dién cudng d6 I chay qua mot vat c6
dién trd R, di€n ning dugc chuyén thanh nhiét ning v4i cong sudt theo phudng trinh
sau:

P=1>R

trong do:

P 12 cong sudt, do theo W

I 12 cuOng d6 dong dién, do bang A

R 12 dién trd, do theo

Chinh vi ly do nay, khi phan loai di€n trd, ngudi ta thudng dua vao cong sudt ma phan
loai dién trd. Va theo cich phan loai dua trén cong sudt, thi dién trd thuOng dugc chia
lam 3 loai:

- Pién tr@ cong sudt nhod

- Dién trG cong sudt trung binh

- bién tr& cong sudt 16n.

Tuy nhién, do Ung dung thuc t€ va do cau tao riéng cla cic vat chat tao nén dién trd
nén thong thudng, dién tré dugc chia thanh 2 loai:

- Pién tr@: 1a cic loai dién trd c6 cong sudt trung binh va nhd hay 1a céc dién trd chi
cho phép cac dong di€n nho di qua.

- Pién trd cong sudt: 12 cic dién trd dung trong cic mach dién t ¢6 dong dién 16n di
qua hay néi céch khac, cdc dién trd nay khi mach hoat dOng sé€ tao ra mOt lugng nhiét
niing kh4 16n. Chinh vi thé, ching dugc cau tao nén tU c4c vat li€u chiu nhiét.

DE tién cho qud trinh theo dbi trong tai li€u nay, cic khai niém dién trd va dién trd
cdng sudt dugc s dung theo cdch phan loai trén.



Céch doc gi4 tri c4c dién trd nay thong thudng ciling dUgc phan 1am 2 c4ch doc, tuy
theo céc ky hi€u c6 trén di€n tr@. DuGi day 12 hinh vé cich doc dién trd theo vach mau
trén dién trd.
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D0i véi cic dién trd c6 gid tri dugc dinh nghia theo vach mau thi ching ta ¢6 3 loai
dién trd: Pién tré 4 vach mau va dién trd 5 vach mau va 6 vach mau. Loai dién trd 4
vach mau va 5 vach mau dugc chi ra trén hinh vé€. Khi doc c4c gid tri dién trd 5 vach
mau va 6 vach mau thi chiing ta can phdi d€ y mot chit vi ¢6 su khdc nhau mOt chiit vé
céc gi4 tri. Tuy nhién, c4ch doc di€n trd mau déu dua trén céc gid tri mau sac dugc ghi
trén dién trd 1 cdch tudn tu:

PGi vGi dién tré 4 vach mau

- Vach mau th(r nhat: Chi gia tri hang chuc trong gi4 tri dién tré
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- Vach mau th( hai: Chi gi4 tri hang don vi trong gi4 tri dién trd

- Vach mau th(r ba: Chi hé s nhan vdi gia tri s6 mii cUa 10 dung nhan v§i gid tri dién
tré

- Vach mau th(r 4: Chi gi4 tri sai sO cUa dién tr@

Poi v6i dién trd 5 vach mau

- Vach mau th(r nhat: Chi gi4 tri hang trim trong gi4 tri dién trd
- Vach mau th( hai: Chi gi4 tri hang chuc trong gi4 tri dién tr&
- Vach mau th( ba: Chi gi4 tri hang don vi trong gia tri dién tr&

- Vach mau th(r 4: Chi hé s6 nhan v&i gid tri sO mii cla 10 diing nhan vdi gia tri dién
tré

- Vach mau th(r 5: Chi gi4 tri sai sO cla dién trd

Vi du nhu trén hinh v&, dién tré 4 vach mau & phia trén c6 gid tri mau 1an 1U0t la: xanh
14 cAy/xanh da trGi/vang/nau s€ cho ta mOt gi4 tri tuong Ung nhu bang mau 1an 1Ugt 1a
5/6/4/1%. Ghép cic gid tri 1an 1Ugt ta c6 56x10*°Q=560kQ) va sai sO dién trG 12 1%.

Tuong tu di€n trd 5 vach mau c6 cdc mau 1an lugt 1a: Bd/cam/tim/den/nau s€ tUong
Ung v@i cdc gid tri 1an 1uot 1a 2/3/7/0/1%. Nhu vay gid tri di€n trd chinh 12
237x10°=237Q, sai sO 1%.

Phan loai tu di€n va ciach doc tu dién

Tu dién theo diing tén gOQi chinh 1a linh kién c6 chUc niing tich tU ning Iugng dién, néi
mOt cdch ndm na. Ching thuGng dugc ding k€t hop vdi cic dién trd trong cic mach
dinh thOi bdi khd niing tich tu ning 1Ugng di€n trong mOt khodng thdi gian nhat dinh.
DOng thdi tu dién ciing dugc s dung trong cic nguOn dién vGi chlc ning 1am gidm
d0 gon séng cla nguln trong cic ngudn xoay chi€u, hay trong cdc mach 10c bdi chitc
ning cUa tu néi mOt cdch don gidn d6 1a tu ngan mach (cho dong dién di qua) d6i véi
dong dién xoay chi€u va hd mach d6i v4i dong dién 1 chiéu.

Trong mOt sO cdc mach dién don gidn, d€ don gidn hoéa trong qu4 trinh tinh toan hay
thay thé tuong duong thi ching ta thung thay th€ mot tu dién bang mOt day dan khi
c6 dong xoay chiu di qua hay th4o tu ra khdi mach khi c6 dong mOt chi€u trong mach.
Dié€u nay kh4 1a can thi€t khi thuc hién tinh to4n hay x4c dinh cdc s0 d6 mach tuong
duong cho cac mach dién tU thong thuOng.



Hién nay, trén th€ giGi c6 rat nhi€u loai tu dién khéc nhau nhung vé cO ban, chiing ta
c6 th€ chia tu dién thanh hai loai: Tu c6 phan cuc (c6 cuc xdc dinh) va tu dién khong
phén cuc (khong xéc dinh cuc duGng 4m cu thé).

D& dac trung cho khd niing tich trif ning Iugng dién cla tu dién, ngudi ta dua ra khdi
ni€m 12 dién dung cla tu di€n. Pién dung cang cao thi khad ning tich tr{f niing lUQng
cUa tu dién cang 16n va ngudc 1ai. Gid tri dién dung dugc do bang don vi Farad (ki
hiéu 1a F). Gia tri F 1a rat 16n nén thong thudng trong cidc mach dién tl, cac gid tri tu
chi do bang cdc gid tri nhd hon nhu micro fara (uF), nano Fara (nF) hay picro Fara (pF).

1F=10°uF=10°nF=10"pF

Tu hoa
| 220pF H
a) 25V &
25,

Ki hiéu tu ho4 va hinh dang tu hod

Tu héa 1a mOt loai tu ¢ phan cUc. Chinh vi thé khi s&f dung tU héa yéu cau ngudi s
dung phdi cam diing chan cUa tu dién véi dién 4p cung cdp. Thong thudng, cic loai
tu héa thudng c6 ki hi€u chan cu thé cho ngudi st dung bang céc ky hiéu + hodc =
tuong Ung v3i chan tu.

C6 hai dang tuU héa thong thuOng d6 1a tu héa c6 chan tai hai dau try tron cla tu (tU cé
ghi 220uF trén hinh a) va loai tU héa c6 2 chan nGi ra cung 1 dau tru tron (tU c6 ghi gid
tri 10uF trén hinh a). POng th0i trén céc tu héa, ngUdi ta thudng ghi kém gid tri di€n ap
cUc dai ma tu c6 thé chiu dugc. Néu trudng hgp dién 4p 16n hon so véi gid tri dién dp
trén tU thi tU s& bi phOng hodc né tu tiry thubc vao gid tri di€n dp cung cdp. Thong
thudng, khi chOn céc loai tu héa nay ngudi ta thuOng chon cac loai tu c6 gid tri di€én
4p 16n hon céc gid tri dién 4p di qua tu d€ ddm bdo tu hoat ddng tOt va ddm bdo tubi
tho cUa tu héa.

Tu Tantali
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Tu Tantali

Tu Tantali ciing 1 loai tu héa nhung c6 dién dp thdp hon so v&i tu héa. Ching kha dat
nhung nho va ching dugc ding khi yéu cau vé tu dung 16n nhung kich thudc nho.

Céc loai tu Tantali hi€n nay thuOng ghi rd trén nd gid tri tu, dién 4p cling nhu cuc clla
tU. Céc loai tu Tantali ngay xUa s& dung ma mau d€ phan biét. Chiing thudng c6 3 cOt
mau (bi€u dién gid tri ty, mOt cOt bi€u dién gi4 tri dién 4p) va mOt chdm mau ddc
trung cho sO cic sO khong sau ddu phdy tinh theo gi tri pF. Chiing ciing ding ma mau
chudn cho vi€c dinh nghia céc gid tri nhung d6i v&i cic di€m mau thi di€m mau xdm
c6 nghia 12 gid tri tu nhan v&i 0,01; trang nhan 0,1 va den 12 nhan 1. COt mau dinh nghia
gid tri dién 4p thuGng nam & gan chan cla tu va c6 cdc gid tri nhU sau:

- 102

) | |

Tu thuOng va ki hi€u
vang=6,3V

ben= 10V

Xanh 14 cay= 16V
Xanh da tri= 20V
Xam= 25V

Trang= 30V

HOng= 35V

Tu khong phan cuc
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Tu thuOng

Céc loai tu nho thuOng khdng phan cuc. Céc loai tu nay thuOng chiu dugc cac dién 4p
cao ma thong thudng 1 khodng 50V hay 250V. Cic loai tu khong phin cUc nay c6 rat
nhi€u loai va c6 rat nhi€u cdc hé th6ng chuén doc gid tri khdc nhau.

R&t nhiéu céc loai tu c6 gid tri nhd dudc ghi thang ra ngoai ma khong can c6 hé s
nhén nao, nhung ciing c6 céc loai tu c6 thém cac gid tri cho hé s6 nhan. Vi du c6 céc tu
ghi 0.1 c6 nghia gid tri cUa n6 1a 0,1uF=100nF hay c6 cdc tuU ghi 12 4n7 thi c¢6 nghia gi4
tri cUa tu d6 chinh 1a 4,7nF

Cac loai tu c6 dung ma

102

Tu thuOng

Mai sO thudng dudgc ding cho cic loai tu c6 gid tri nhd trong d6 cic gia tri dugc dinh
nghia 1an 1Ugt nhu sau:

- Gi4 tri th(r 1 12 sO hang chuc
- Gid tri th(r 2 12 s6 hang don vi

- Gid tri th(r 3 12 s0 sO khong n0i ti€p theo gia tri clla sO da tao tUr gid tri 1 va 2.Gid tri
cUa tu dugc doc theo chudn 1a gid tri picro Fara (pF)

- Ch{r sO di kém sau cuing d6 12 chi gi4 tri sai sO cUa tu.

Vi du: tu ghi gié tri 102 thi c¢6 nghia 12 10 va thém 2 sO 0 dang sau =1000pF = InF ch(
khong phai 102pF

Hodc vi du tu 2727J thi ¢6 nghia 12 2700pF=2,7nF va sai sO 14 5%
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TuU c6 dung ma mau

Tu dung ma mau

SU dung chU yé€u trén céc tu loai polyester trong rat nhi€u nim. Hi€n nay céc loai tu
nay di khong con bén trén thi truOng nifa nhung ching van tOn tai trong khd nhiu céc
mach dién t{ cii. Mau dugc dinh nghia ciing tuong tU nhu ddi v&i mau trén dién tré. 3
mau trén cting 1an 1UQt chi gid tri tu tinh theo pF, mau th( 4 1a chi dung sai va mau th(t
5 chi ra gid tri dién 4p.

Vi du tu ¢6 mau nau/den/cam c6 nghia 1a 10000pF= 10nF= 0.01uF.

Chi y rang ko c6 khodng trOng nao gilta cdc mau nén thuc t€ khi ¢6 2 mau canh nhau
giOng nhau thi né tao ra mOt mang mau rOng. Vi du DAi db rOng/vang= 220nF=0.22uF

Tu Polyester

Ngay nay, loai tu nay ciing hi€m khi dugc s dung. Gi4 tri cUa cdc loai tu nay thuOng
dugc in ngay trén tu theo gid tri pF. Tu nay c¢6 mOt nhugc diém 1a dé bi hdng do nhiét
han néng. Chinh vi thé€ khi han cic loai tu nay ngUdi ta thuOng c6 cic kY thudt riéng
d€ thuc hién han, trdnh 1am hdng tu.

4700
Tu polyester
Tu dién bi€n d&i
Tu dién bi€n dGi thudng dugc st dung trong cic mach di€u chinh radio va chiing

thudng dugc goi 1a tu xoay. Chiing thudng c6 cic gi tri rat nhd, thong thudGng ndm
trong khodng tU 100pF dén 500pF.
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a)

Tu xoay

R4t nhiéu céc tu xoay c6 vong xoay ngan nén ching khéng phit hgp cho cic dai bi€n
d6i rOng nhu 12 dién tré hodc cdc chuyén mach xoay. Chinh vi thé trong nhi€u Ung
dung, ddc biét Ia trong cic mach dinh thdi hay cdc mach di€u chinh thdi gian thi ngu0i
ta thuOng thay cdc tU xoay bang cic dién trd xoay va k€t hgp vGi 1 gid tri tu dién xdc
dinh.

Tu chan

Tu chdn 14 cic tu xoay c6 gia tri rat nho. Chiing thuGng dugc gan truc ti€p 1én ban
mach dien t va di€u chinh sau khi mach da dugc ché tao xong. TUOng tU cic bi€n
tr& hién nay thi khi di€u chinh cic tu chdn nay ngUdi ta ciing diing c4c tubc no vit loai
nho d€ di€u chinh. Tuy nhién do gi4 tri cdc tU nay khd nhé nén khi di€u chinh, ngudi ta
thuOng phai rat can than va kién tri vi trong qud trinh di€u chinh c¢6 sy dnh hudng cla
tay va tuOc n0 vit t&i gia tri tu.

S

b) ﬁi@ﬁ
™
¢
Tu chan

Céc tU chdn nay thuOng c6 gid tri rat nho, thdng thuGng nhd hon khodng 100pF. C6
di€u dac biét 1a khong th€ gidm nho dudgc cic gia tri tu chdn vé€ 0 nén ching thuOng
dudc chi dinh vGi céc gid tri tu dién t&i thi€u, khodng tur 2 tGi 10 pF.

CuOn cam
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Tuong tu nhu doi v4i dién trd, trén thé gidi c6 mOt sO loai cudn cdm cé cdu triic
tuong tu nhu dién trd. Quy dinh mau va cidch doc mau déu tuong tu nhu doi vGi céc
dién tré.

Tuy nhién, do céc gia tri cla cic cudn cdm thudng kha linh ddng d6i vGi yéu cau thiét
k€ mach cho nén cdc cudn cdm thudng dugc tinh todn va quan theo sO vong diy xac
dinh. V&i moi loai day, vGi mOi loai 16i khac nhau thi gid tri cudn cdm sé khéc nhau.
Trong phan gido trinh nay khong dé€ cap cu thé tdi cach tinh todn va quan cdc cudn
cdm khéc nhau. Phan nay s& dugc dé cép cu thé trong phan sich sau nay.
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