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MAY HAN HO QUANG ON DINH DONG

Nguy€n Chu Hung
Khoa Pién - Pién T¢ Trudng Pai Hoc K§ Thuét
(Bai nhan ngay 15/04 /1998)

TOM TAT: Su én dinh dong trong méy han ho quang c6 tic dung ning cao chét ludng méy
hin, ning cao hiéu qua sif dung nguyén vét ligu trong ché tao va ti€t kiém nang lugng tiéu
thu. Téc gia da thiét k& mach cong hudng L - C bing céch ndi song song cudn diy thd cap
ciia mdy han hb quang thong thudng v4i tu dién. Qua thuc nghiém tdc gid di im dudc ché& do

1am viéc phd hgp d& nhin dugc dong dién &n dinh '

Thong thudng méy hd quang xoay chidu dugc thi€t k€ 1a mdy bi€n 4p, c6 tiY tAn tudng ddi
16n. PE tap trung tiY tdn ngudi ta st dung sun t¥ ( hinh 1a), va néu biing mo6t bién phép ndo
d6 dieu khién dugc t8ng trd clia tit sun, ta c6 thé d& dang dieu khién dugc ch€ dd 1am viéc
cia mach thtt c&p may bién 4p. C6 thé thdy ngay dudc ring quan hé gilta dong dién va
dién 4p clia mot méay bién 4p nhut th€ c6 dang khé déc ( hinh 1b).
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Hinh 1

DPé st dung mAy bién 4p c6 shunt tif 1am mdy han, cudn thi¥ cép clia né dugc thiét ké
c6 56 vong day dd 16n d& c6 thé cadm ng dugc sic dién dong vao khoang t 60 dén 80 volt,
va tiét dién day dd 16n dé c6 thé chiu dung dugc dong digén mdi han (khoang 300-400
amperes) (1) 16 rang 12 dung lugng thi€t k&€ clia méy han thudng gip trén thi trudng 1a vao
khodng ( 24-30 KVA) ding cho loai diia han (4mm, 6mm) dién tich OABC ( hinh 1b). Tuy
nhién khi hb quang da phét sinh, dién 4p can thi€t d€ duy tri n6 khoang 30 volt véi dong
dién han 12 khodng 200-250 amperes. C6 nghia 1a cong suft cin thi€t dé thuc hién mdi han
nhv vay khong cao, ¢6 thé thiy ngay dudc ring:
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D€ c6 thé cdi thién dugc hiéu suit cia méy han hd quang ddng thdi ning cao chat
Iugng mdi han , dic tinh volt - amperes can phai c6 dang d6c ding ( hinh 2). D& dang thdy
ngay dugc rdng, hiéu suit si dung clia méy han trong trudng hdp nay theo ( 1-1) sé& ting
1én ddng k&, ddng thdi nhd bién phéap 8n dinh dong dién hd quang, c6 thé thi&t k&€ méy han
nhd, gon, ti€t kiém, thuén tién hon so véi nhiing loai méy han thudng gip. Nhim muc dich
thuc hién ¥ d6 d@ ra tdc gia da d& xudt va thyc hién sd dd m4y bién &p han nhu dude trinh
bay trong (h.3)

Hinh 2

Mach tir dugc kich thich nhd cugn ddy W1, trén né dit dién 4p xoay chidu U1, cudn
dong W1 sinh ra tif th6ng khép kin qua 2 nhanh ti¥ : shunt t¥ v& 18i 2 clia mach t¥r. Téng trd
ti clia sun divge dieu khién nhd cudn ddy Ws. Bén 16i 2 ( thit c&p) clia méy bi€n 4p c6 dat
cudn day thi cp W2 vdi cc théng s8 thich hgp dé phét sinh va duy trl hd quang ding vio
muc dich han. Ngoai ra trén 16i 2 cdn d4t thém cudn diy nédi ti€p v6i W2 dé tao dién 4p
cung c4p cho tu dién C mic song song vdi né.

Sit phén b6 tr théng trong mach mdy bi€n 4p s& thay déi phu thude vao su bién déi
t6ng trd t clia shunt . Vai trd clia mach song song LC 12 1am &n dinh gié tri tY théng ¢ ,
nhd d6 6 thé 6n dinh gié tri ddng dién han khong phu thudc vio su bién thién cda dién 4p
dau vao Ul va khoéng cdch hd quang. Vi vy mach song song LC dudc thi&t k€ sao cho
khi trong mach thi c&p phét sinh hd quang v6i dong dién 1 thil s& ¢6 cong hudng dién ap.
3 ch& d6 nay dong dién trong mach LC s& c6 gi4 tri bdng Zero, nhu dugc gidi thich trong
do thi hinh vé 4.
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Pudng 1 bi€u dién dic tinh Volt - Amperes ciia cudn dy We, dudng 2 cla tu C va
dudng 3 12 t6ng dong di¢n trong mach song song LLC. Tai gi4 tri dién 4p Ulv dong dién
trong mach song song c6 gié tri bing Zero, tY d@ thi cling thfy & ring , 1&ch ra khdi di€m
cong hudng ddng dién trong mach song song hodc mang tinh cdm ( khi diém 1am viéc cda
dic tinh ndm & géc 1/4 thd nh&t) hodc sé mang tinh dung ( khi n6 ndm & géc 1/4 thi w).
Pitu ndy c6 nghia ring, dong di¢n chdy trong mach song song, LC s& c6 tac dung diéu
chinh tng trd tiX 16i 2 v2 1am &n dinh t¥ thong chay qua 151 ndy. Hay n6i mdt céch khéc 1a
1am 8n dinh gi4 tri dong dién han Iy.

Pé tinh to4n c4c théng s6 ciia m4y bién 4p han, ta xét sy phén b6 i théng(2) trong
d6 theo céc ché€ do nhu sau:

Khi khong tdi: (1-2) @ = O+ D2

o} day, @ 1a tlr théng do cudn W1 sinh ra khi dit 1én n6 dién 4p xoay chigu U1, theo
Juit cAm Gng dién ti . Ta c6 thé viét:

(1-3) Ul =444 + W1O

@ 1a ti théng chdy qua shunt tY
@, tit thong ch3ay quan cudn thit c&p clia méy bién 4p.

T trd clia shunt tir s€ la:
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Trong dé:

7o wesi i 1/)(3\,5 + R
V6i X... 12 dién khofing va Rys 12 dién trd cudn day Wi, Tl d6 c6 thé viét:
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1-5) Zys = ——=——5
Gr3) WL ZNS oW,

N€u bd qua tir théng tan trong mach t¥, ta d€ dang rdt ra quan hé:
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V6i G = 1/R2 12t déin cda 16i 2 clia mach ti, ti d6:

.G
(1-7) @, = Sri?

us

2. Khi c6 tai: (Khi c6 dong dién han dinh mdc chdy trong mach thit c4p)

Z,
1-8) G, =--2
(1-8) Gy -

3 - .
2

véi (1-9) Z, =R, +,fx§ +R2

J day X, dién khoéng va R; dién trd ciia cudn déy thit cap, Ry, dién trd cia hd quang
dién.

3. Nguyén 1y &n dinh dong dién tai:

Dong dién tong chdy trong mach song song LS sé& 1a:

(1-10) Lic=lc-1
Vi cdc vectd dong dién mang tinh dung v3 mang tinh cdm léch nhau 1 g6c téng cong
1a 180° nén ta c6 thé viét:
(1-11) Iic=Ic-1IL
O che€ dd cOng hudng dién 4p trong mach nhé4nh song song dong dién téng c6 gia tri
bing zero, hay t¥ (1-11) ta suy ra:
(1-12) Ic=IL
Nhu vay quan hé giita céc thong s6 cidm va ding trong mach sé 1a:
(1-13) Li=Zc¢
1
hay (1-14) C= mz_W;;G:
Céc hién tugng x3y ra trong qué trinh han s& nhu sau khi trong mach cda cudn diy
W2 c6 dong 1y, , trong mach nhénh song song s& khdng c6 dong dién theo  (1-11) va (1-
12). N&u vi mét 1§ do ndo dé dong dién I, giam xulng , cling c6 nghia 1a ti thdéng trong
mach thi cdp ting lén. Lap tdc trong mach nhénh song song diém 1am viéc s& léch sang
phia bén phai (vi U tang) va s& xuét hién dong dién mang tinh cdm, ddng dién nay s& sinh
ra tif thong chéng lai sy ting 1én cla tr théng @, va 1am né giam v& gi4 tri lic ban dAu.

Néu vi Iy do ndo d6 dong dién hay Iy (xem db thi H.4) ting 1&n, c6 nghia Ia t thdng
@, trong 16 tht c4p clia mang Y gidm xubng. Trong mach nhénh song song LC diém Iam
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viéc s& léch sang phia bén tréi (vi U gidm) va xuit hién dong dién mang tinh dung c6 tac
dung trg t cho tlt thong @, 1am cho né ting dén vi tri cAn bing.

Nhém tac gia da thuc hién m6 hinh méy bién 4p han theo sd dd dwa ra v6i cédc
théng s6 nhu sau: U 1 =220V, U2 c6 thé didu chinh nhd sun t cb gié tri tr 45 - 80 volt,
dong dién han t6ida 300 Amperes. Céc két qua nhan dugc, dudc trinh bay trong chc dd thi
hinh 5,6.
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Hinh 5: Dic tinh ngoai cia méy han khi khéng c¢6 mach cong hudng LC
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Hinh 6: Diém 1am viéc 8n dinh clia m4y, khi c6 mach cong hudng LC

K&t ludn:

1. Do viéc didu khién su bi€n thién clia t6ng trd tit clia shunt tf dugc thyc hién bing
chuyén d8i dién, nén c6 thé didu khién d& dang céc ch& d6 bén mach thd cip trong mot
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khodng réng. C6 thé d& dang chuyén dic tinh ngoai cla may t mém sang cting. Pitu nay
tao khé nang thu gon méy bi€n 4p va tiét kiém vat .

2. Ddng dién h6 quang én dinh khi ¢6 su bién thién ciia dién 4p ngudn U; va dién trd
ho quang sé& tao didu kién thuén 1gi dé thyc hién cédc m6i han chit lugng cao. _

3. Tuy trong sd d6 c6 thém céc cudn diy Ws v W nhung tdng khdi lugng dong va
tole silic so v6i loai mdy bi€n 4p han thudng gip vin gidm di dang ké (1 20 dén 30%). Vi
khéi lugng ddng bén cudn ddy thi c&p gidm do khéng can phéi thyc hién cudn day vdi s6
vong day di 16n d€ cdm dng sdc dién dong khi hd mach tha cdp 1a khoang 80 volt, ma ¢
thé gidm thap (xem c4c hinh 1 va 2), trong khi d6 cudn sd cdp va cudn day W c6 thé dau
song song d€ tao dic tinh cing cho may han Idc 1am viéc, c6 nghia 12 téng khdi lugng hai
cudn ndy s& xdp xi bing khdi lugng cla cudn day so cdp & may han théng thudng. Cong
sudt thiét k& clia m4y trong trudng hop ndy c6 thé gidm xudng codn vao khodng 14 dén 15
KVA vi vy lugng tole silic ciing c6 thé gidm xudng ddng ké. Cudn day We c6 1\khsi lugng
khéng déng ké.

WELDING MACHINE WITH STABILIZED CURRENT
Nguyen Chu Hung

ABSTRACT: By using of a resonnance L-C circuit on the secondary part of a welding
transfomer we can construct a welding machine with stabilised current. The acticle introduces the
principles of work and some of experimental results of one of prototype machines.
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