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‘ CHUONG 1
HO QUANG DIEN
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i.

phong dién trong chat khi v6i mat do dong dién
rat 16n ( t6i khoang 107 dén 10° A/mm?) c6 nhiét
do rat cao (t61 khoang 5000 dén 6000°C ) va
thuuong kem theo hi€n tuong phat sang.

KHAI NIEM CHUNG

Ban chat cua ho quang dién la hién tuong
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KHAI NIEM CHUNG

Ho quang dién cé ich : H6 quang dién thuc

J.

su c6 ich khi duoc sur dung trong cic linh vuc nhu

han dién, luyén thép,...nhiing Idc nay ho quang can
duoc duy tri chdy 6n dinh.
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KHAI NIEM CHUNG

Ho quang dién ¢ hai : Khi déng cat cac thiét
bi dién nhu contacto, cau dao, mdy cat,..hd quang
s& xuat hién gitta cdc cap ti€p diém.

Ho6 quang chay nay lau sau khi thiét bi dién da
dong cat s& 1am hu hai cdc ti€p di€ém va ban than
thiét bi dién.

Trong trudong hop nay dé dam bao do 1am viéc
tin cay cua thiét bi dién yéu cau phai tién hanh dap
tat ho quang cang nhanh cang tot.


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

- Vung K Vung than - Vung A

Eth

Hinh : Ddc tinh ho quang dién
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* PAC TINH HO QUANG PIEN MOT CHIEU

Upq

200,

150
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i QUA TRINH PHAT SINH HO QUANG
Ho6 quang dién phat sinh 1a do moéi trudng
gilta cdc dién cuc (hoac gitta cac cap ti€p dieém) bi
ion hoa (xudt hién cdc hat dan dién).

Ton héa c6 thé xay ra biang cdc con dudng
khac nhau dudi tic dung cua anh sang, nhiét do,
dién truong manh,....

Trong thuc t€ qua trinh phat sinh ho quang
dién co6 nhitng dang 10n hoa sau:
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i QUA TRINH PHAT SINH HO QUANG

Trong thuc t€ qua trinh phat sinh ho quang
dién c6 nhitng dang 10n hoa sau :

Qua trin!
Qua trin!
Qua trin

Qua trin

1ty pl

110N .

h phat xa dién tu nhiét ;

nat xa dién tu ;

noa do va cham;

110N .

noa do nhiét .
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i SU PHAT XA DIEN TU NHIET

Pién cuc va ti€p diém duoc ché tao tir kim loai,
ma trong cau truc kim loai luon luéon ton tai cac dién
tir tu do chuyén dong vé moi huudng trong quy dao
cua ciu truc hat nhan nguyén tu.

Khi ti€p diém bat ddu mo ra luc nén vao ti€p
diém giam dan khién dién trd ti€p xdc tang lén chd
ti€p xuc, dong dién bi that lai dan dén mat do dong
dién tang rat 16n lam néng cic dién cuc (nhat la ¢
cuc am c6 nhiéu electron).
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i SU PHAT XA PIEN TU NHIET

Khi bi dot néng, dong niang cua cic dién tu

tang nhanh dén khi nang luong nhan W, duugc 16n
hon cong thodt A, lién két hat nhan thi dién tu sé€
thoat ra khoi bé mat cuc am trd thanh dién tu do.

Qua trinh nay phu thudc vao nhiét dé dién cuc,

vat liéu lam dién cuc .
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SU PHAT XA PIEN TU

Khi ti€p diém hay dién cuc vira md ra lic diu
khoang cach con rat bé.

Néu c6 mot dién truong du 16n dat 1én dién cuc
(nhat 14 ving cuc am c6 khoang cdach nho ¢6 thé téi
hang triéu V/cm), v6i cuong do dién trudng 16n &
cuc am cac dién tu tu do dugc cung cap thém nang
luong sé& bi kéo bat ra khoi bé mat catot dé trd thanh
cac dién tu tu do.

Qua trinh nay phu thudc vao cuong do dién
truong E va vat liéu lam dién cuc.
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ION HOA DO VA CHAM
Sau khi ti€p diém mod ra, dudi tic dung cua
nhiét do cao hoac cua dién truong I6n (ma thong
thuong la ca hai) thi cac dién tu tu do s€ phat sinh
chuyén dong tir cuc duuong sang cuc am.

Do dién trudng rat 16n nén cdc dién ti chuyén
dong véi toc do rat cao. Trén duong di cac dién tu
nay va cham véi cac nguyén tur va phan tu khi s€ lam
bat ra cac dién tu va cac ion duong.
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i ION HOA DO VA CHAM

Cac phan tu mang dién nay lai ti€p tuc tham gia
chuyén dong va va cham dé lam xuat hién cdc phan
to mang dién khac.

Do vay ma so luong cac phan to mang dién tang
lén khong ngung, lam mat dd dién tich trong
khoang khong gian gitta cdc ti€p diém rat 16n.

Qua trinh nay phu thudéc vao cuong dd dién
truong, mat do cac phan tu trong viung dién cuc, luc
lién két phan tur, khoi luong cua phan tur ...
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i ION HOA DO NHIET

Do c6 cac qua trinh phat xa dién tur va ion hda
do va cham, mot luong 16n nang Iuong duoc giai
phong lam nhiét d0 ving hd quang tang cao va
thuong kem theo hién tuong phat sang.

Nhiét do khi cang ting thi toc do chuyén dong
cua cac phan tur khi cang tang va so lan va cham do
do cliing cang tang lén.

Do va cham, mot s6 phan to khi s€ phan li
thanh cic nguyén tu. Con luong cac ion hda tang
lén do va cham khi nhiét do tang thi go1 do la luong
1on hoa do nhiét.
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i QUA TRINH DAP TAT HO QUANG

Ho6 quang dién s& bi dap tat khi moi trudong
gitta cac dién cuc khong con dan dién hay noi cach
khac ho quang dién sé& tat khi ¢6 qua trinh phan ion
hda xay ra manh hon qué trinh ion héa.

Ngoai qua trinh phan 11 da no1 trén, song song
vO1 qua trinh ion héa con cé cic qui trinh phan ion
gom hai hién tuong sau:

1. Hién tuong tai hop
2. Hién tuong khuéch tan


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

i HIEN TUQNG TAI HQOP

Trong quéa trinh chuyén dong cdc hat mang dién
trai dau va cham nhau, tao thanh c4c hat trung hoa.
Trong li thuyét da chiing minh toc do tai hop :
> T11é nghich véi binh phuong dudng kinh
HQ
> HoO quang ti€p xuc véi mol truong dién
mo1 thi hién tuong tai hop s€ tang 1én.
> Nhiét do0 ho quang cang thap tdoc do tai
hop cang tang.
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i HIEN TUONG KHUECH TAN

Hién tuong céc hat tich dién di chuyén tir ving
cé mat do dién tich cao (ving hd quang) ra ving
xung quanh c6 mat do dién tich thap, lam giam so
luong ion trong vung ho qung goi la hién tuong
khuéch tan.

Cac dién tu va ion duong khuéch tan doc theo
than ho quang, dién tir khuéch tin nhanh hon ion
duong.
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i HIEN TUONG KHUECH TAN

Qua trinh khuéch tan dac trung bang toc do
khuéch tan. Su khuéch tin cang nhanh ho quang
cang nhanh bi tat. D€ tang qud trinh khuéch tin
nguoi ta thuong tim cich kéo dai ngon lira ho
quang.
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o

HO QUANG PIEN
MOT CHIEU
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Vé6i U, la dién ap
nguon , mach co6 dién trg
R, mach c6 dién cam
mach L va r,, dac trung
cho dién tr6 ho quang
voi dién ap ho quang la
W, trén cac cap tiep
diém khi ta dong hoic
ngat.

HO QUANG PIEN MOT CHIEU

m

Hinh : H6 quang dién mach mét chiéu
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i HO QUANG PIEN MOT CHIEU

Theo dinh luat Kiéchop II, ta c6 phuuong trinh
can bang dién dp trong mach khi mé ti€p di€ém va
ho quang bat dau chdy nhu sau :

U TiRTIR hq+|_ﬂ
dt
UO=UR+UM+|_ﬂ
dt
V6i Uy, : 1a dién 4p roi trén dién tro.

Vi Uy, : 1a dién dp trén ho quang.
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i HO QUANG PIEN MOT CHIEU

Khi h6 quang chdy 6n dinh thi dong dién khong doi.

di
i =1 Tconst 7 L—7=0
dt
Do d6 phuuong trinh can bang ap sé 1a :

U U TU TLRTILr
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* HO QUANG PIEN MOT CHIEU

upv] 4

Ldi/dt< 0

/ 1

Ldi/dt>0
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iDIEU KIEN DAP TAT HO QUANG PIEN

bé co thé dap tat duoc ho quang dién mot
chiéu can loai bo duogc diém ho quang chay on
dinh (dlem B).

Trén dic tinh ta nhin thay se khong c6 diém
chay on dinh Kkhi duong dic tinh 3 (dién ap trén
ho quang) cao hon dudng dic tinh 2 nhu hinh
(titc 1a ho quang sé tit khi Uy~ Uy- Up)
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iDIEU KIEN DAP TAT HO QUANG PIEN

Pé ning cao dudng dic tinh 3 thuong thyc
hién hai bién phap la ting d¢ dai ho quang(tang
) va giam nhiét do ving hé quang xuodng, dic

tinh nhu hinh.
U [V]

T\

>1[A]
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* PIEU KIEN DAP TAT HO QUANG DPIEN

U[V]

I[A]

I[A]
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i QUA PIEN AP HQP MOT CHIEU

Khi cit mach dién mét chiéu thuong xay ra qua
dién ap, khi & mach c6 dién cam Ién néu toc dd cit
cang nhanh th1 qua dién ap cang lon.

Néu tai thoi diém cit c¢6 I=0 thi :

di
u, “L—"u,
g
dt
Hay ta co : di
u. "uU, = L—" AU

hg 0

dt
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i QUA PIEN AP HQP MOT CHIEU

Ay 1a tri so qua dién ap xoay chiéu.

Trong mach mot chiéu lam viéc véi cong
suat 16n lai c¢6 nhiéu vong day khi diap ho quang
dién qua dién 4p sé xay ra rat Ién co thé gy
danh thiing cach dién va hu hong thiét bi.

Pé han ché hién tugng qua dién ap nguovi ta
thuong dung thém mot mach dién phu mic song
song véi phu tii. Mach nay cé thé la dién trd,
dién tré va tu néi tiép hodc mot chinh lvu mic
nguoc
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* QUA PIEN AP HQP MOT CHIEU

R C R
— |
[ ] [ ]
Z,(R,L) Z.(R,L)
D
<
1

Z,(R,L)
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o

HO QUANG DPIEN
XOAY CHIEU
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KHAI NIEM CHUNG

O hd quang dién xoay chleu, dong dié€n Va
dién 4ap ngudn bién thién tuan hoan theo tan so

luoi dié€n.
Vi ho quang la dién tré phi tuyén nén dong
dién va dién ap cua ho quang trung pha nhau.
Tai thoi diém dong dién di qua diém 0, ho
quang khong duoc cép nang lugng nén qua
trinh phan ion xay ra ¢ vung dién cuc rat manh

va néu dién ap dat 1én 2 di€n cuc be hon tri i
dién ap chay thi HQ sé tat hin.
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KHAI NIEM CHUNG

Khi hd

quang dién xoay
chiéu dang chdy
ta dua dong dién
va dién ap ctia ho
quang vao dao
dong ki ta se

dugc dang song
2 h A .
cua dong di€én va
dién ap hé quang
nhu hinh
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KHAI NIEM CHUNG

Trong 1/4 chu ky dau, dién ap HQ ting
nhanh dén tri s6 U, (theo dién 4p nguodn). Khi
HQ chay, dién ap giam dan.

Dong dién ting ti 0 dén diém chdy, dong
ting manh va khi t = T/4, dong dién dat tri so
cuc dai va dién ap HQ gan nhu khong doi.

O 1/4 chu ky tiép theo, dong dién giim
dan, dén thai diém tit, dién ap HQ ting sau do
suy giam vé 0 va dong dién tré vé 0.
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KHAI NIEM CHUNG

Tw dang

song thu duoc
trén man hinh
dao dong ki ta
xay duhg duoc
dic tinh Vén -
Am pe (V-A) cua
hé quang dién
xoay chiéu nhu
hinh
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i KHAI NIEM CHUNG

Ta nhin thiy trong mach c¢é phu tai dién
tré thuan dé dap hé quang hon trong mach c6
tai dién cam.

Béi 6 mach thuan tré khi dong dién qua tri
s6 khong (thdi gian i=0 thuc té kéo dai khoang
0,1) thi dién ap nguon cing bang khong (trung
pha).

Con & mach thuin cidm khi dong bing
khong thi dién 4p ngudn dang c6 gia tri cuc dai
(dién ap vuot truoc dong dién mot goc 90).
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i DAP TAT HQP XOAY CHIEU

H6 quang dién xoay chiéu khi dong dién qua
tri s6 0 thi khong duge cung ciap ning lugng. Moi
truong hé quang méat dan tinh din dién va tré
thanh cach dién.

Néu d9 cach dién nay di l6n va dién ap nguon
khéong di duy tri phong dién lai thi ho quang sé tit
hin.

Pé danh gia mic d6 cach dién cia dién moi
ving ho quang la 16n hay bé nguoi ta dung khai
niém dién ap choc thung. Pién ap choc thung ( U,

A Y ° ‘) ] [
Y cana lén thi<mite A cacnh AIANn c1va> @ dTATn 1M AT a1 O
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i DAP TAT HQP XOAY CHIEU

Qua trinh dip tit ho quang dién xoay chiéu
Khong nhung tuy thudc vao tuong quan giwra do
lon cua dién ap choc thung voi do lon cua dién
ap ho quang ma con phu thudc tuong quan gitia
toc d9 ting cia ching. Uv]

-
150250V
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o

BIEN PHAP VA TRANG BI
DAP HO QUANG TRONG
THIET BI PIEN
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CAC YEU CAU DAP HQ

J.

v Trong thdi gian ngin phai diap tit duge ho
quang, han ché pham vi chdy ho quang la nho
nhat.

v Toc d§ dong mé tiép diém phai lén.

v Ning lugng hé quang sinh ra phai bé, dién
tré ho quang phai ting nhanh.

v Tranh hién tugng qua dién ap khi dip ho
quang.
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i CAC NGUYEN TAC DAP HQ

v Kéo dai ngon Iita ho quaneg.

v' Dung niing lugng ho quang sinh ra dé tu
dap.

v" Dung ning lugng ngudn ngoai dé dap.

v Chia hé quang thanh nhiéu phin ngin dé
dap.

v Mic thém dién tré song song dé dap.
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i DAP HQ TRONG THIET BI HA AP

v Kéo dai ho quang dién bang co khi
v Dung cudn day thdi tw két hgp buong dap ho
quang

v Dung budng dip hé quang c6 khe hé quanh
co

v" Phan chia ho quang ra lam nhiéu doan ngiin
v' Ting toc d) chuyén dong cia tiép diém dong
v K&ét ciu tiép diém Kki€u bic cau
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i DAP HQ TRONG THIET BI HA CAO AP

v Dip ho quang trong dau bién ap két hop
phan chia ho quang

v Dap ho quang bing khi nén

v Dap hé quang bing cach dung vat liéu tu
sinh khi

v Dap ho quang trong chin khéong
v' D4p ho quang trong Kkhi ap suit cao
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