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,[ LY TU TRONG KHI CU PIEN ( tiép theo)

1.1. Céng tic, nit nhan, cau dao
1.2. Cong tic to
1.3. Cau chi

1.4. Role
( role trung gian , role thol gian, role nhiét )



rLYTU TRONG Chu’o,ng L
v KHi CU DIEN ( tiép theo )

1.3. Cau chi

1.3.1. Khai niém va cong dung

> Cau chi 1a mét loai khi cu ding dé bao vé thiét bi va ludi dién
tranh khoi dong dién ngan mach.

> Cau chi thuong dugc dung dé bao vé duong day dan, may bién
ap, dong co dién, thiét bi dién, mach di€u khién, mach dién thap
sang

> Cau chi c6 dic diém l1a don gian, kich thudc bé, kha nang cat 16n
va gia thanh ha, nén ngay nay van duoc g dung rong réi.



rLYTU TRONG Chu’O’ng L
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1.3. CAu chi
Cau chi c0 cac tinh chdt va yéu cdu nhw sau:

> Dic tinh A (ampe) - s ( gidy ) ctia cau chi can phai thap hon dic tinh cta doi
tuong dugc bao ve.

> Cau chi c6 dic tinh 1am viéc 6n dinh, khong tac dong khi c6 dong dién mo
may va dong dién dinh murc lau dai di qua.

> Khi co ngan mach; cau chi can phai 1am viéc ¢6 luc chon theo tht tu.

» (CoOng suat cua thiét bi cang tang, cau chi cang phai c6 kha nang cat cao hon

> Viéc thay thé day chay cau chi chay phai dé dang va ton it thoi gian.



Chuwong 1:

f i CUDIEN ( tié
JpILY TUTRONG KHI CU DIEN ( tiép theo)

1.3. Cau chi

1.3.2. Ciu tao
Cau chi bao gom cac thanh phan sau:
> Phan tir ngdt mach: Pay chinh 1a thanh phan chinh cta cau chi, phan tir ndy phai c6 kha
nang cam nhan duoc gia tri hi€u dung cua dong dién qua nd. Phan tir nay co gia tri dién
tro suat be (thuong bang bac, dong hay cac vat liéu dan cO gia tri dién tro suat nho lan
cdn voi cac gia tri néu trén...). Hinh dang cua phan tir ¢ thé ¢ dang la mot day (tiet dién
tron), dang bang méng.
> Than ciia cau chi: Thuong bang thuy tinh, ceramic (stt gdm) hay cac vat liéu khac
twong duong. Vit liéu tao thanh than cta cau chi phai dam bao duoc hai tinh chat:
- C6 d6 beén co khi.
- CO d0 bén vé diéu kién dan nhiét va chiu dung duoc cac su thay doi nhiét do dot
ngdt ma khong hu hong.
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1.3. CAu chi
1.3.2. Ciu tao

> Vit liéu lap ddy (bao boc quanh phan tir ngat mach trong than cau chi); Thuong
bang vat lieu Silicat o dang hat, N6 phai cO kha ngang hap thu dwoc nang luong
sinh ra do ko quang va phai dam bao tinh cach dién khi xay ra hién tuong ngat
mach.

> Cac dau noi: Cac thanh phan nay dung dinh vi c¢d dinh cau chi trén cac thiét bi
dong ngat mach; dong théi phai dam bao tinh tiép xuc dién tot.
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1.3.Cau chi

DFe 1P DFe N
— =i N
IEC \

DFe 1P+ N DFe 2P
AI I7 ! N s 1 -l .
IEEE/ANSI i \ % ﬂ 3 3
_\_/_\_ 1ol =L -1 <L =L

SRR R R

Hinh . Ki hiéu cua cau chi ding trong thiét ké mach dién.
DF series la loai cau chi 6ng hinh try |IEEE (phat &m: i — triple - €) 14 t6 chire danh gia cua cong dong
khoa hoc k¥ thuat hang dau thé gidi. Tén day da cua IEEE la

IEC (1 viét tat cua International Electrotechnical
Commission) - Uy ban K¥ thuat Pién Quoc tée Institute of Electrical and Electronics Engineers. 7



Chuwong 1:

f i CUDIEN ( tié
JpILY TUTRONG KHI CU DIEN ( tiép theo)

1.3.Cau chi
1.3.3. Nguyén ly lam vi¢c

Dic tinh co bdn ciia cdu chi 1& sw phu thujc
cua thoi gian chdy dut voi dong dien chay qua (dac
tinh Ampe - gidy). Pé co tac dung bao vé, duong Ampe
— gidy cta cau chi tai moi diém phai thap hon dic tinh
ctia doi tuong can bao vé.

Doi voi dong dién dinh mirc ciia cau chi: Ning
luong sinh ra khi c6 dong dién dinh mirc chay qua s€ toa
ra moi truong va khong gay nén su nong chay, su can
bang nhiét s& duoc thiét 1ap & mot gia tri ma khong gay
su gia hod hay pha hong bat cir phan tir ndo cta cau chi.

4 | . Dong dién sau khi cé
. sucd néukhdng
ngat mach

Dong dién sau kh,'v"cé sy co
khi c6 ngat mach/trong niia
chu ky .

Dong dién
trudc khi cé sy \ 4
0 tt 4 i t

L. "N T, N
Thdi gian tién ho : Thdi gian sinh hé
quang ; quang

Hinh gidn d6 quad trinh phat sinh hé quang

Doi v6i dong dién ngdan mach ciia cau chi: Su can bang trén cau chi bi pha huy,
nhiét nang trén cau chi ting cao va dan dén sy pha huy cau chi:
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1.3.Cau chi
1.3.3. Nguyén ly lam viéc

Ngudi ta phan thanh hai giai doan khi xay ra sy | ' R Tcihtng
phé huy cau chi: X T

- Qua trinh tién hd quang (tp ). :

- Qua trinh sinh ra hd quang (ta ). .‘3.3“&‘1‘3&1:‘;5&1?&31&3

chu ky

Trong do: Déng dién ,

t, : Thoi diém bat dau su cb. et it ;

t, : Thoi diem cham dut giai doan tién T e
hf\) quang. Thoi %f:nt;en ho Thoi gqizralnsginh hé

t.: Thoi diém cham dut qué trinh phét
sinh ho quang. Hinh gian d6 qua trinh phat sinh hé quang
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1.3.Cau chi
1.3.3. Nguyén ly lam viéc

Qua trinh tien ho quang: Gia su tai thoi diém t, phét sinh su
qua dong trong khoang thoi gian t) lam nong chay cau chi va phat
sinh ra ho quang dién. Khoang thoi glan nay phu thudc vao gia tri dong
dién tao nén do su ¢6 va sy cam bién cta cau chi.

Qua trinh phat sinh ho quang: Tai thoti dlemt ho quang sinh
ra cho dén thoi diém t. md1 dap tat toan bo ho quang. Trong suot qua
trinh nay, nang luong smh ra do ho quang lam néng chay cac chat lam
day tai moi trudng hd quang sinh ra; dién 4p ¢ hai dau cau chi hoi phuc
la1, mach dién duoc ngat ra.

10
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1.3.Cau chi
1.3.3. Nguyén ly lam viéc

Khi c6 qua tdi Ién (dOng dién di qua day chay 1on gap 3 + 4 1an dong dién dinh murc)
nhiét luong day chay sinh ra s& phat nong cuc bé cau chi. Két qua lam cho day chdy ciu
chi phat nong lon dén nhiét dj chdy, sau d6 chuyén tir trang thai rin sang trang thai long,
tie 14 dirt cau chi.

Khi chay hoi kim loai ion héa vi nhiét dé cao ciia ho quang. Thé tich day chay cang
10’n so luong hoi kim loai trong hd quang cang tang, cang kho dap tat ho quang. Do do, trong
cau chi ha thé, thuong gidm thé tich day chdy bang cach ché tao cac day chdy cO mot so
doan hep. Trong cac doan hep nay, mdat do dong dién va nhiét do tang cao lam day chay
nong chday nhanh va dudi tdc dung luc dién dong cair dirt nhanh day chdy, twong tu nhu luc
dién dong trong cac tiép diém khi c6 ngan mach.

Su ¢O mit cac doan hep trong day chdy con |am gidm dét ngét thoi gian tir 10c xuat
hién ngan mach dén lUc xuat hién ho quang. Phoi hop véi cac thict bi déap rar ho quang dac
biét, thoi gian ddp tat ho quang ngan den vai phan nghin giay.

11
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JILY TUTRONG KHi CU DPIEN ( tiép theo)

. Cau chi
1.3.4. Phan loai
U Phéin theo moi trwong hoat dong

% Cau chi cao ap % Cau chi ha ap

Vo cau chi

Hinh. M3t cat cau tao cta cau chi ha ap.

¢ Cau chi nhiét

12
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1.3.'Cau chi
1.3.4. Phan loai

O Phan loai theo hinh thirc sir dung:

Cau chi bdo vé qué tdi ( theo tiéu chuan IEC cau chi bao vé qua tai dugc ky hiéu
bing chit “g” dau ): chi cau chi thdng dung cd thé dan dong dién tur toi thiéu dén gia tri
dinh mirc va c6 thé cat dong dién tir gid tri cat toi thiéu va tdi kha ning cat dinh murc cia
chung.

Cau chi dw phong ( theo tiéu chuan IEC cau chi du phong duoc ky hiéu bang
chit “a” dau ): ching cd thé dan dong téi dong dién dinh mtrc va chi cé thé cat khi dong
dién qua tai ning né hoic ngan mach

13
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KHI CU DIEN ( tiép theo)

r LY TU TRONG
»

1.3."Cau chi
1.3.4. Phan loai

O Phan loai theo hinh thirc sir dung:

Ngoai ra c4c cau chi con dugc phan loai theo thiét bi bao vé cta nd bao vé:

- Bao vé cho cap va duong day L. - Bao vé dong co, may cat M.
- Bao v¢ linh kién ban dan R. - Bao vé may bién ap T..
Vidu:

- Cau chi gL 1a cau chi bao vé qua tai cho dudng day.
- Cau chi aM 1a cau chi du phong bao vé ngan mach cho dong co.

14
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1.3.Cau chi

1.3.4. Phan loai

O Phan loai theo hinh thirc sir dung:
a. Loai ho
Loai nay khong co vé boc kin, thudng chi gom day chay.
D6 1a nhitng phién 1am bang chi 14, k&m, hop kim chi thiéc,
nhom 14 hay dong 14 mong duogc ddp cat thanh cac dang nhu
hinh v&. Sau d6 dung vit bat chit vao cac dau cuc dan dién dat
trén cac ban cach dién bang da, st v.v...

Day chay con c6 hinh dang tiét dién tron va Iam bang
chi, duoc thong dung & ta co cac co 5A, 10A, 15A, 30A.

15
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1.3.Cau chi
1.3.4. Phan loai

 Phan logi theo hinh thirc sir dung:
b. Céu chi loai vin

Thuong c6 dang nhu hinh vé. Day chay noi
véi nap ¢ phia trong. Nap c0 c6 dang rang Vit dé
van chat vao de.

Day chay bang dong, ¢ khi ding bac, ¢ cac
cd dinh mirc 6A, 10A, 15A, 20A, 25A, 30A, 60A,
100A & dién ap 500V. )~
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1.3.Cau chi
1.3.4. Phan loai

O Phan loai theo hinh thirc sir dung-
c. Cau chi hép

Hop VA nap déu lam bang sir cach dién, va déu
bat chdt cac tiep XUc dién bang dong. Tiép xuc ¢ két
cau kep chat don hodc kép. Loai kép kep chit giit chat
hon, it bi roi nap trong st dung van hanh.

Day chdy duwoc bat chdt bang Vit vao trong nap.
NGO khong duoc ché tao san ma tly noi st dung.
Thuong dung day chay la day chi tron hoac chi la co
Kich thudc thich hop.

Cau chi hép duogc ché tao theo c4c c& c6 dong
dién dinh muc la: 5A, 10A, 15A, 20A, 30A, 60A, 80A,
100A & dién 4p 500V.
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1.3.Cau chi

1.3.4. Phan loai

O Phan logi theo hinh thirc sir dung:

d. Logi kin trong éng khong c6 thach anh

Vo6 1am bang chat hitu co (mdt loai xenluld) ¢ dang hinh 6ng
ma ta thuong goi la cau chi 6ng phip, co hinh dang chung nhu hinh

Day chay duoc dit trong mot 6ng kin bang phip 1, hai dau co
nap bang dong 3, cO rang Vit dé van chat kin. Day chay 5 duoc noi
chat véi cac cuc tiép xUc 6 bang cac vong dém dong 4.

Day chay ctia cau chi nay lam bang kém 14 vat liéu c6 nhiét do
nong chay thap (420°C), lai ¢ kha ndng chong gi.

Khi xay ra ngan mach day chay sé dut & chd c6 tiét dién hep
va phat sinh ho quang. Duéi tac dung cua nhiét d6 cao do hd quang
sinh ra, vo xenlund cta ong bi d6t nong boc hoi, 1am ap luc khi trong
ong tang I&n rat 1on sé dap tat ho quang.

Hinh: Cau chi
ong phip

18
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1.3.Cau chi
1.3.4. Phan loai

O Phan loai theo hinh thirc sir dung:
e. Logi kin trong éng c6 cat thach anh

Loai nay co0 dac tinh bao vé hoan thién hon loai trén, co
hinh dang cau tao nhu hinh v&. Loai nay thuong goi la cau chi
ong st.

Vo6 cua cau chi 1 1am bang st hodc steatite, c6 dang 1a
hinh hop chir nh@t. Trong vo €6 try tron rong dé dat day chay 2 Hinh: Ciu chi éng st
hinh 14, sau d6 do day cat thach anh 3. Day chay duoc han dinh ) Hinh dang chung
vao dia 4, va duoc bit chit vao phién 5 cd cuc tiép xUc 6. Cac b) Cau chi day chay ben trong
phién 5 duoc bat chit vao 6ng st bang vit 7.

Day chay duoc ché tao bing dong 14 day 0,1 + 0,2 mm, c6 dap céc 16 dai dé tao tiét dién
hep. D€ giam nhiét d6 chay cua dong (1080°C), nguoi ta han cac qua cau thiéc vao cac doan co
tiet dién hep. 19
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1.3.Cau chi
1.3.5. Théong s6 k¥ thuat

» Dong dién dinh mac: |, =1,
» Dién ap dinh mac: Uy,

» Dién ap dinh muc: U, = U,

> Kha ning cat dinh muc

> Dac tinh ampe giay .

» Dong dién dinh mtrc: 4, __
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r LY TU TRONG

1.3.Cau chi
1.3.5. Thong so ky thuat

DONG DIEN DINH MUC (Bwo’c ghi trén nhén cau chi)

Dong dién Th&i gian Dong quy Dong quy
dinh mwc(A)| quy woéc wéc khéng | wéc néng

Iy = 1, (gio) néng chay chay
Inf
<4 1 1,51, 2,11
4-16 1 1,5, 1,91,
16 - 63 1 1,251 1,61
63 - 160 2 1,251 1,6
160 - 400 3 1,251, 1,6l
>400 4 1,251 1,61

21



rLY TU TRONG Chu’o’ng L A
b KHI CU DIEN ( tiep theo )

1.3.Cau chi
» Kha ning cit dinh mire: /¢, va

Icu (Ultimate breaking capacity(kA)) : 1a dong ngan mach tbi da, né c¢6 kha niang chiu duge dong cuc dai khi

Xay ra su c¢d cua thiét bi.
Ics (Service breaking capacity(%lcu)) : la dong ngan mach thuc, né co kha nang cat thuc té khi xay ra su ¢o cta

thiét bi, T, hwong thi Ics=15%lcu, doi véi cdc logi xin thi 100%Icu

Ung sudt nhiét I°t (tich phan Joule): La nhiét lugng phat ra trong mach trong qua
trinh cau chi tac dong :

Trong do:
I g1a tr1 hieéu dung cua dong dién qua cau chi
t: tho1 glan tac dong cua cau chi= t/g nong chay + t/g ho quang

12t tong = It néng chay + It hd quang

22
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r LY TU TRONG
»

1.3.Cau chi e dong did . h
» Dac tinh ampe giay . sc: dong dicn ngan mach.
¢ A - I, : dong dién qua tai.

- In : dong dién dinh muc

t A

Viing bdo vé qué tai Déi véi cau chi loai 9. Khi co
dong ls. qua mach nd phai ngat
mach tac thi, va khi c6 dong I,
gua mach cau chi khéng ngat
mach tac thi ma duy tri mot
khoang thoi gian méi ngat mach
(thoi gian ngdat mach Va Qia tri
| dong g, ¢/ l¢ nghich voi nhau).

r In
Hinh . Dc tinh Ampe — gidy cla cAc loai cAu chi.
Quan sét hai dic tinh Ampe — gidy cua hai loai cau chi a va g; dic tinh Ampe — gidy cia
cau chi loai a ndm Xa truc thoi gian (truc tung) va cao hon dic tinh Ampe — gidy cua cau chi
loai g. 23
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1.3.Cau chi
1.3.6. Lwra chon cau chi

Pong co dién va dwong day dan dién can phai duoc bao vé qua tai va ngan mach. Dé
bao v& qua tai va ngan mach trong cac thiét bi dién ha the, nguoi ta dung cau chi bao vé,
aptomat dong dién cuc dai va khai dong tir €O role nhiét.

Cau chi 12 thiét bi bdo vé ngan mach don giin nhdt. N6 ciing cO thé bao vé quéa tai
cho duong day, nhung khong bao vé qua tai cho cac dong co co dong dién mé may qua 16n
duoc (vi du ddng co khéng dong bd 16ng soc). Vi vay, mudn bao vé ngan mach va qué tai cho
cac dong co cO dong dién mé may 16n, ta phai dung phoi hop ca cau chi véi aptdmat dong
dién cuc dai hoac voi khoi dong tir O role nhiét.

Phan tir bdo vé ciia cau chi |a day chdy, n6 duge dic trung bang dong dién dinh
muc |, ¢, nghia la dong dién cuc dai lau dai di qua day chay ma khong lam day bi chay dut.

24
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1.3.Cau chi
1.3.6. Lwa chon cau chi

Cau chi duoc chon theo dién 4p dinh mirc, dong dién dinh muc va dong dién cat dinh
miurc (hay cong suat cat dinh mirc). Khi chon cau chi yéu cau no phai thoa méan ba dicu kién
Sau.

<% DAy chay cau chi khong chdy khi c6 dong dién mo may déng co chay qua.

< Cau chi phdi cat c6 tinh chat chon loc, nghia \a thiét bi dién nao bi ngdn mach,
chi cau chi bao vé thiet bi do chay, cau chi bao vé dwong day chinh, cung cap
cho nhieu thiét bi van khdng bi chay.

25
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13.Cauchi
1.3.6. Lwa chon cau chi

Dai lwgng lua chon & kiém tra Cong suat tinh toan
- Bién ap dinh murc kV Ugmce 2 Ydam mang
- Dong dién dinh miac  [A] limce = 1y max
- COng suat cat dinh muc [KA] Sgmeit = S

Khi ¢6 nhiéu duong day mac ndi tiép véi nhau, dé bao dam chon loc thi dong
dién dinh mirc cua cau chi phia trudc phai 16n hon dong dién dinh mirc cua cau chi phia
sau it nhat la mot cap (tinh tir nguon cung cap dén ho tiéu thu).

26
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13.Cauchi
1.3.6. Lwa chon cau chi

Dong dién dinh mirc ciia cau chi ding dé bdo vé dong co dién dwoc chon xuit
phat tw hai diéu kién sau day:

> Theo diéu kién 1am viéc binh thwong:

S Voi. l,. :dong dinh mirc cua day chay (A).
Idc — IIv ’
l,, :dong lam vi¢c cuia dong co (A).
l, = K Py (1) K, :hé sd mang tai (ti so gitra cOng suat dong co tiéu thy véi
\/§.U am *COSP gy M cong suat dinh mirc cua dong co, néu khdng biét lay K, = 1).

P,.. : cOng suat dinh murc ctia dong co  (W).
U, : dién &p dinh muc (V).
Cos@y,,: hé s6 cOng suat dinh muc cua dong co.

n : hiéu suat dong co, néu khong biét 1ay bang 1.
27
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13.Cauchi
1.3.6. Lwa chon cau chi

> Theo diéu kién mé mdy
- Khi mé may nhe (hoic khong tai) nhu may bom, may cat got kim loai:
I K.
mm mm "~ dm ( ’) )

> =
2,5 2,5

- Khi m¢ may nang ( ¢6 tai) nhu can cau, cau truc, may nang:

Idc

Véi | dc:)ng dién mé may cua dong co.
K, : hé s6 mé may cua dong co.
|, :dong dién dinh muc cia dong co.

28
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1.3.Cau chi ‘
1.3.6. Lwa chon cau chi

Néu 1 dwong day cung cdp cho nhiéu dong co thi cau chi dwoc chon theo 2
dieu kién sau:

o : h¢ so phu thudc vao di€u kién m¢é may

n
IdCZKdtZIIVi (4) e o . , e
— + Mdé may binh thwong ( a = 2,5 ): may khong tai, mé may du dién ap,
- m¢& may thoi gian nhanh.
n-1 + Mé may niang né (o = 1,6 ): may cb tai, m& may thiéu dién ap, thoi
lan m& may lau.
Immmax-I_Kdtzllvi J . y. ] ,
| > i—1 (5) | e - dONQ dién mé may 16n nhat trong n dong co
dc — n
o Z l,,; :dong dién lam Viég tong cua (n-1) dong co, trir 1 dong co c6 dong
Trong do: i=1 dién mo may 16n nhat.

K, : hé s6 dong thoi ‘ , 7
=1 Dong dién dinh mirc ctia day chay cau chi san xuat theo tiéu chuan

n=1+2 — Ky= ,

n= 3+6 — K.=09 ché tao cuia cac nha may thong thuong la: 4, 6, 10, 15, 20, 25, 35, 60, 80, 100,
_ . a7 125, 160, 190, 225, 260, 300, 350, 400 ampe va 16én hon.

n=7+9 — K;=0,85 y

n=10+15 — K;=0,8





