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Abstract

Arc welding inverter is the most promising welding power source for its
technical and economic advantages, and the domestic and international have paid
great attention to it and developed it. But short history, complicated structure and
instability of its load all affect the working reliability, so it is necessary to improve it.
With the development of modem power electronic technology and control technology,
arc welding inverter can be lucubrated by choosing new type and better capability
components and circuit topology, then it can meet different welding technics
requirements .

Manual arc welding is the earliest one in all methods of arc welding. Because of
simple and light equipment, it is widely used in maintaining equipment and weld the
short joint in assembly. But traditional circuit topology and control method can not
overcome big spatters and bad welds. With high-power inverter technology
appeararce, it is possible to improve the method and quality of welding.

Theoretical design and experiments verification are adopted to analyze the
high-power arc welding inverter and research its application in manual arc welding .
Then the design project is put forward and verified by experiments.

The structure and working principle of arc welding inverter are analyzed
systematically. The system contains main circuit and control circuit. The main circuit
includes input rectification link, the link of power transformation and the output
rectification link. The input rectifier with capacitor filter switches three-phase
aiternating voltage to direct voltage. Then the direct voltage is transformed to
alternating voltage of square wave by the power inverse transformation circuit, and
the frequency of power source is raised from S0HZ to 20 KHZ . Just due to the
raising of frequency, the stability and the reliability of the welding inverter are greatly
improved. The voltage amplitude is reduced by the transformer to meet the welding
technical requirements. Finally the alternating voltage is transformed to the direct
voltage by the link of full-wave rectification and the direct voltage is filtered by
inductor. The final output is transported to the load.

The working principle of control system is analyzed briefly at first, and through
the comparison of the voltage type PWM controller and the curtent type PWM
controller, the advantages of the latter are obvious and we select it just basing on the

above. So the current type PWM integrated controller UC3846 is adopted in this paper,
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which is the focal point to the control circuit and even to the entire system, and the
working principle of UC3846 is analyzed in detail.

The main circuit, control circuit and protective circuit are designed separately
according to the shortage of traditional arc welding power source in working
reliability. For the design of main circuit, the property of 3 kinds of high power switch
units are analyzed to choose the switch unit of this design. Then the circuit topology
of the power converter is determined, and the full-bridge inverter of hard switching is
adopted in this paper. On this base, the major components are designed, which is the
key of the design.

As to the control circuit, with the current type PWM integrated controller
UC3846 as the core of the control circuit, the periphery circuit is designed in detail.
It contains 6 parts, as PI adjustor, oscillating circuit and current detected circuit etc. At
last, some system problems are analyzed such as over-voltage, over-current, over-load
and so on. According to the concrete reason, the corresponding protection measure is
adopted to protect the parts and the entire system of arc welding power source
effectively.

To improve the technical properties of the arc welding inverter further, the power
factor is corrected and the LCD power factor correction (PFC) circuit is designed at
the input. Additionally, the problem of electromagnetic compatibility is discussed
preliminarily to analyze the cause of electromagnetic interference, and some measures
are taken to restrain it. Not only the reliability of the arc welding inverter is improved,
but also the interference to electric network and the other equipments is weakened.

Based on the foundation of forementioned technical study, the constant-current
welding inverter is tested at last with the rated current 400A, rated frequency 20 KHZ ,
and the diameter of electrode in this experiment is 6mm. This test has verified the

stability and reliability of the arc welding inverter.
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FF R, RS ThEE ABAL EA RSN R BR A T A BT .

3.1 EEBIERIR

TAE IR R E R EARA R RN, W ERER R
FEFILES . K, BARREERE AL TSR A S, SEFE
FAEBRBT AR, EHETNRER, $XRARRD. DHFETHRBR EHEK
B, WEHERHAERKE RS (FRD) ¥, FXREmnSEkE. Xk
ATEL TAHELET, ZAHRARSHEERER, FCETBILAT KE
RiE. TEZEGHE, WEFRENERIUE BERT T it
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HIERERYE .

1. HEFEMH 16BT

ARYUR R D AR . BB THME. B2 5 8 ah ki E 2R
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BERA, BESEREX, HHTEEE (BAFERE 30A) 23 GTRAZ
SRR ISR, HEEMTHRER, R, BRFFRMEEK O IGBT
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ERR. AR RRAREKEHRE.
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QBIER, U, =0, Uy, =U, C,FimBEEDQ, HN MH, Wi, SARE
U i&id @, I N, SR IR C Fo i, N MR B L2 T . Ik a L, BT Q.
Q, MR BN, EEEBNELLE LESRTERAEU,, R0, 0,
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15



BT KhEPBICR AR R

+" L
VD1 R1 —_—
c1= | i
D1

I
e L

B3—2 ¥R LA

FRERH.

=
AA..'

3. ZHXBTEEET

AR R R E B3R, RO EFREAR, KHQ .
O, R—A, FEN. 0,. Q& 4, FTEN. WAFRENTEEN, &
BERFUAERE L BB RAEELU,, HFRHTRENBEMERE. &
ZTEREE. SWRRAEREEHLFEFTRE. fLBEtHEARS:

U

Uy,=—-q (3-3)
"

BREFAEZARABMTRENSES, HNNEsIEEER, BHRK
MEMBETFRAMHNHERRME EFTETHEE, BORNHEER, ElH
B, BHIIRR. FHit, XAEE-SATRRELHEE. HEE, B4EF
80% HIIEAIZHLR A 2 X e B 4518 .

TREF P

,J"@ °

N %}L .

Bl 3—3 A4l s s A

16



F=E  ADRETIEAHERN T

F3—1 =T R RELL R

TR
B IE B S TN 2H
i B
FFRERZRE U U U
AR Th R AT AR
1, 21, I,
A% FLI
FH RIS B 1 A YL A B
P P/2 P
Hizh =
M T b A3 s 2R 1Y
U u/2 U
Bk
ETHHER AN T X
st REBESFA | UAPHEHE | BEBES
AR paL: MEER

HRI— I FHERE N 20 R ARRLARK, R & R
BT HRITREAZHRERE, AREARERNEHIERNER, B
ERMGFARSE, BEATEA2RERT.

L LI3THETHRBHAXLAR

EEWBEI TR T XRBOEFF: — R LABEIT 50 3 ZUHRHIE I PWMAK 35 3
B30, ZRELERATN, ERTFIFRMmM RN, BT B AR
FFRIBEIT N BRI PIT X BART LMERRAZ IR R, BREERERY
ELEELR, HARRESIER, MEXEETHTHEEEEERERE, 3
KRR R MR B E M BOR RA BB R AR & TT H e TR R L% T
WHITRE AR RINFRE T, NEEEE, ERA BN KN IT R
BK.

XTI E . PWMEKSE R BIREE T 7 SR LB R, KA LA AR
BEEIAR, —RCTEPT SR RIE TAR#E )L+ KHZ ~ L8 KHZ W KRB 28],
FREEER. AR, W, MRNIIERT TEBREBRL FKE, B
T KURNNRSE. WH, FAPMIXEABIREETSTR, o
ERBARAH, RESTEAREFEML. Fik, EBHITRFXEETS
L, PUMESHIROREIT S Sh R A B AR 3% 5 FR7E80% LA b r20), MBIT/IEH

17



BB RIRPEIEHIRER

R

BT LRI, URTHNSKFRZRN, FRENRHERAPM
WHRMET SRR, —HE, ExSFRER EERANAnE: 5—0H, &
KA S BRI, AR ARVUR R AT R, T AR B AR R Th
ERYYREEB R BEME-45R.

. _
Ylal b k1 DI @ || pRZ[DZ2
i | JLE L &
o cL ' 2
oy : T
Q3 r3il - Rd
@ ~ ( lm ] ‘ﬂj+m
- | V_D3.T.c3 Q4 | VD4 Tg4
‘?% ctd Moy
r-'--"'-“
Sl s ||
T (
Rg C6
I..

B 3—4 ThEARH AR E

B AR R FARMNGREW, XPo. o h—4H, 0,. O,-RHM—
4, PEREEN, AMrER 1800 . WEIBHRREEIO . O, Q,. 0, ¥
FEHBEERBEU, (4 536V) F#h 20 KHZ B P IR H B % B4 32
8, BRFEERIEHEHN.

LUOAFFREERMTET, hF EHBERRA SR TR EERESRERE
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AR ARNER, ERENSE RS T ZNABERR MR Z LR
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HREmARA, Hik, ERTEERYETIIEEFERITNES.

hED RN RENEER, EFRIEREET KRBT (B ORHE
WA MBI HIEET, RATGREAKOARAME, DFEREEEENHE
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M. HRKEME. KhSE A <EEREaMn, sRirln, g#Hh
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1) 2538 R sk M

e b, Bt e RN G 28 R 38 1 IR A RN A, AR IR AR B SRR IR,
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3) ZEBETHER
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P=0.53x fx8, xS, xABxJx107 (3-0

ARFMSH: §, AECHEOER; S ARLENEEN; P AT ERHTE
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= =47, 17 (em*) (3-6)
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(3-7

_ Uy xtyy x107 _ 536x20x107
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U = U, X 1. 15=650X 1. 15=747.5 (V) (3-11)
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_ 400x3

—BURIBUE B [ =], /n= =60 (A),
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EXFAE B TRESHFARBEHTRE.
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Hydm R ERRR ) 112,125V, % 3 FHLSWR, RNHERIRYE FRD K
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1,=1.571, (3-17)
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3.2 $=HI AR

FEIEWRBIFUI, ARIER BRI S HH RFE6ER, RERE
R/ATIFFNTRIZT, EEHBRTHEM L, BF R &EN AT
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2) MHTFRGERER. WTHREFXEORRBEBLEMER, HEITX
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FE48 B MRS BARLLARY, SIS0 PO Sk o 2, MOk PR B
%.

IC3846

W 3—12 PI e

EPLESHTAT, ZUABRRETESHAE 3—13 Firdwsa, &4
FHIER, THFRENER.
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B=ZE AYERETIRRERRT

E_E_:(D_.. Kptkas K |—p Kg ‘}——. 1 If
mlf]‘_ W L5+ R o
o le—
B 3—13 EHRGSHER
1soi I/ 1g=1654 1

2_‘ AL A L L T T
150 s ;
{ Ig=120A !
120; ,,/ AR W»Af‘«*’\“f\f\’V\N‘f‘w\’“\r‘*x’if‘«“«"v"if\"‘("."v""v’vn-"«"%*"-;“'f""wg

90 /

i Ig=60A
80 if *, R A B N Y A (RN LY S T
It

30}/ 1

0 s et ]

0 0.5 1 1.5 2 25 3 3.8 4 45 5
t/ms

Bl 3—14 ShEHEHRER

B 3-129, K.« KA5ALBRERESRE, K, 5 PMEBHIBEEE
B, K, AEEHRTHEERE, n hBERNZEL, LSHRAZRLRDILMSE
MOEPL, m AMEHARENRRRE. RIBEGHERE, TRIMERRTEAR
A

1,(s)= (3-27)

(Kp-Ky Ky -S+K,- Ky -K,) 1,(S)
S*nt-L+s(n*-R+K,-K, -m-K,)+K, ‘K, -m-K,

MERTa, REMTREARK, REHEEe, H:

Ka = limGK (S) — oo

50

e, = =0 (3~28)
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PR OATEETIAREEMN R

il 3-25 AEH, HAERRRREN, NTEREERASE RRE
BEXNE, NRELHZRY. ER, JERUE, “XHE" ARBR LK, W
HEERK BB REER EATHFK, FUABEBIRAERIBERNF,
HREMASA R “ A" PLATREMEBREA N (K +K,/S). kL,
BEBOBRATBRREERR, REETRERN, FRFERDMNTE.

REMRIESHEERE W MEEL & 0.

N e (3-29)

E_ 1 n R+K, Ky -Ky-m
2, n'-L

n

(3-30)

HEXTUEN, RANFFRANEFHEESRBLEHNSHH X, LHE
B A BCRA R RTI RN, BEWRERF) AR, Bl PLENENSEE
FRKHE,

REFEFRIRE, NTFRHETRSHNEENE-RE, BXUHAREK,, W
iApHRE, WARS R, WLHERREMENEE. RN, RENHEK
EEESMTREHIRMATER, bTRMEREFNHELRN, FRSH0RE
ZRE, PLAVTSRHMRZEW. A, PLEANTENSEEE —RFEALER
BT, ENRERFE/MIRSRE 8RN RS 235K iEE,
ERRERE P RS H N R, =10KQ,C=0.1 uF .

ST PLZ#I#4T T PSPICE BRSO H KR, EREBHH: EEBBHE L=
20t , TEBHTELN 20/3, BRXITEHRTN 4004, HREBEFAN 1,
AN 0.2Q, KOEERME 3-14 FiR, ER—HR8. ARLSEHNENFT,
ZHEFENSHSELTERERR, S, SRR, MNAERE, AT
ERFERREEBE, TREHRE.

3. 2.4 RUEHMERMIRIT

MBI B ER PAM 2B AL RIRE PWM EEIE AR LL 447, ATRE B
R BEOR BT (BRI hAFAERE S GREG, T Rl AR R B LR,
R R P TR A R AR, BREBTE, EARERE, ZHARRRE
BEHEFRSHILR AT, RETMERL, R REELEZ, #5%EM
FREHRIMHIE, FRAPRE . RAREGSHTHME, s LG4 A,
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BoE KRR R Rt

BATRBAMZ R B SRAE T A IR, —FH R TR B B s A I B i —
MRFFBRE S, B —FRLE PWM Bk L8R 80 e g A w8 fn — A O Rt
59, BNREREV, @ EAMERERAE, XRFATENEARARE, 2R
DERPPRE, BIwN G,

ARSI, WE 3—15 iz, 75 UC3846 MIWERAC, (51|
8) ALBA—MERMBAMEES, B —A BB LM324 # Bit B ik BR A 28
HBMMERFKT L, —RIEN UC3846 MBI LR, A E 8 m A
RETHRERE.

LK324
1 L3 8
2z 1o
' osc
R1 11 L |
b 4
R3 ~
R2 :j?::>
3"
e F5 70 R

B 315 SLAMERRE

3.2.5 Rt

UC3846 R AIE R PR HI R H R H AR i, UC3846 AR | SR K
PR/ R RIS, ERTRIXE 3. 4 BRSNS R, PR
B,

B 3—16 1, RRRLLBEBMARMBMARBEEY, B | SiRE: V,=01-0.5V,
Bk, VoBARREBIFEV, P, RSN ENRERKERRBEEER: V=
(U1-0.5) /3. Bl X AR A BEBEREEY: I =V,/ R, HdtEN,
Fik 38 L BL AR IEE R BRI S 8. BTV, BCH 3.5V, # U1 Rt REEE
i 4V. BESh. HO0<U <0.5VE, QI BRE, KELEBRNTET, Bk
2B '
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B KIEEEIE QRA R

R TR [= o =3~ 1500mad), W KMt v R0
3-R, 3x82
EH THA.
SRR | v
s .
G | —
+ - VE‘, omp
Vrep N [
0. SmA 0.5V
Rl ﬂ
Rz N
= | ______
_— 0 7

B 3—16 FRAEAHEE

3.2.6 WahAELIT

WA RIS, BEPWIVREREFENELE, KRBt E, 98
FFRARFE, RBBINER DRSS TN, BEEFXTHERZENR
., WEIHBENRTEREAEE.

PWM 2538 UC3846 AR BAIE S, BHINA KB, WERE
Bl 3—17 iR, BERERRES) SRR th 2 &+ IGBT, R
IGBT #ATIL MR .

1Ea 1 2 MEQ
BHERD A —

|| 3BRh 4 S ‘ ErY

2 S Zm
HiHiKO B i

| | 3Bzh3 S 03

Bl 3—-17 BE=EA
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FZE RYEGTIRRER RO

Wit RS K wshag, NMEEDT LR

1) Wzh e eI R RO R E, REREN AR TRE,
LARIE FF 5545 AT 52 0 S R R

2) WAL, DIRAMRRREEE, AMRETETE
B AT B R I T R

3) I ¥ B ER SIS HIgR A R E IRR B

4) REBRBHMTINGES, BER IBT B T/EMR 5HAMRE, 52T,

BRFFRBUMBSITER S, L REARRN A EaE, RiprksE
H A% A #Y EXB841 IKzh4%.

EXB841 & H A E L A8 1T HIES) Fik 400A/600V 1 400A/1200VIGBT &7
Rt AR B B B (321, BEER IR TNRETT &5 F+20V BUR BR LR, REFS4E+15V
FHreER-5V fXMmE, P2 TLPS2] Ml RESRERE, BIEEN
BEMNREEARTHRAER, BEFIRERARETRRERATIgE Axt
10 S U F RS RE S AW, —BBARIH, NEEY) T a8 v i
XM IGBT, BibB B AN AFEMAEEBER AR ERRERKS, &
B R FHHBI.

WA R MBI TR SR NFNE S, B4 IGBT FEAWMAER
Ucp oy SRR EBI 1. BOE DRI R, BT LUE SR 8250 4R B R S i il it %
B5. YRNEREN Uy, N, DERRRSREU,, 2—EKER, E%
BLRE T ERNEIU ., BR, RIM EXBS41 B9 2 M1 5 MO E S 4ANE
Joft TLP521 381 FLEE, 5 Hh'e FIBT X M7 IGBT A PWM 5 S, TR B HRR™ U,
BE, EWL{E. S5BRmEEnE 3—18 fix.

M EXBS41 RORE R TR 4N, LB FEY 0, AR HEIN TN,
Pk, ATLOEE TP R RE:

R
Ugs > Ve 7= ~Vn =07 (3-31)

0 21

B AT RER,, TURERIAEEREE, ik, HTRHEK IGBT 8
HWRIFERER 3.5V, BR,=340Q, R,=IKQ.

34



FZE  AURETIRLENRG

Q21 Rz1 D2l

6l
R31 15 e 2 R22
_:TIN'%’ VCCT:l-

14 ouT 3 e
4__:—1'1\!- IE 1

mmeg-T T vee
22
5| gyBal

81 &

TLPS21 Rlb

3—18 EXB841 IREN{RIFELRE

3.3 RIPEBIRIGIT

RS ZRFENEF NS, TESE—ERANIFTRE. RPN
RS RERE BT RIFFERR), BEBEHRTRETHHERIRE,

B, ZEXHR S RIRN E AR 2 G, REXT SR RREN &M AR,
RIH R AP

AR IR AR RTE TR o I LS 4 BUHEAT AT, IR
TREBFERRE, SHIRRHENEN R ER. R, REWRLRE QR
BRBHARER, RvERKETENTEYE.

3.3.1 2T IRy LR HNH]

AR R AT, A R AR R, WA, Al
DEREFLA, BHESTRDERERIVEARRE. BE, £HANTRBHER
RERENE, XUERRETRESAN—NEETH.

(R A 5 2 R AR B AR R B e v o R T ARBR IR AL, IE B2 e Bk i
B TEREN RIS (331,

EREFZRIFA L TET, BHEFXENENER. FHNEHYTE
EHE LR RENAMRE, SEMEEEFEALEANHK, PEEEHIE
RRBRAN P, FMSIERSHRERNE—F RS, BEENEANEE, &
BREIFHEA . L TERBEER RSN ENEE B, /Y, 5% KRR RR
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BE  KIEERIVRBFERRI

(R, TR &4 E R AT #E .

RE B EEFAE R EREE HRMRE, MEBNEE, BESMAZEE
BV, BENE, BEQERITXERIIIERNE, LR ER S5
AR P A B AR R BT IR

1. ERBERENTE

B-BHTERETARESONAERFETHE, SEHBRERELL,
EEZHRAERALSHIERA, RAKGERREL, BARBNEEEX,
Hrige.

BT ERGTERETHEN MR, BRI RRERE, REKD
PURBERE ST, EF TR R B RBCEW A N, TN RERR bR E re A4 ) L
BB AR RS, FPEEn T HRE,

BEFTEREN A ERREE G R, RRERAERER ORI E
—e RC HRANIES R R, ERA LM ERA R, SRS FETRS, W
RAsERMHALBRENIREE, B E—E Rk %8 EhERHEE IR
Bifkir, MTUEEH R ERBALE B .

BT BB BRI A7 FE 20 T e A«

D RRZERBEWER —EEUR, ZRES &L~ RABERS.
B BB ET REAR /D, B AT REIE BRI AR AR BUR B i -

2) MHHERS BN TR BERDK, TRBER, R C HELE
8K, WRFEEEK, miiiA, WndE SR IERESR, HaFEk
HEL PR P R RA T AN R FR

3) MTEAREANR, FRERTER AT,

2. FRITFrRANAZ

FRITHAZERBENERAR, BAMTBREEARVRNER, Ak
BRI RITIE.

B EfrERREET, TEEPMERTATHEERR S THEZ
BHANIE, frRERE. BREEBRAMBN, & B HUHNRE ERKMH,
B, ABNBEARAE, U hBERFELEAFTMEE, N AZERRLS
HEH, u AEBKE, SAHUSERRER, o ARCHMNEIE, ik
RE, WALIBET:

v ., (3-32)

B (1) = :
N,-S
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B=E  RESRFIREREREH

U

B, (¢y =- N (3-33)
¢ N,-§

L= LV, (3-34)
U, nN'S

Le WY, (3-35)
uu nN;S

m 3-32 EX 3-3B5 WLIEHH, BREEEEREAMBRXBEER My,
ENEaker . &, =1, WB=25,, TRENAR: F1>1,, WB>B,,
MR >, MR BRI, WA ERNE RS ERETESR, AR
PEEE A T, BRENREAZNEE. MAEENRKARE, RENRS
THME, BERGABIRERM, ERGTR, BUFhRERAFGERRM.
e, MR R R R AR KB — e R, XA A PWM Bkohda . AR
ERMBMFARAAERA, REINSIMBIIE. Fi, BRImERERX
Gt R R 2 T SR FUA R, ] PWM B BRI S

FRFERARTE/RERARBRNELBREBR, ENES 2 b
BOKTE, RIREIUC3846 B 3. 4 B, RIFA MBS UC3B46 HIZEA kb B 1E
H., i P IR B A MR, SRR RYRRENE—EREA,
HLAT LAVE B B U B T R B

AR ERLRKR, RIVESEFRFELEBINER. B TREER
DRERBFBEHAEIE. BREOA, HFERBERS5EG, 808, 5
FFTAER, FRERRNEIAIERT . X R SN 3 b R K iR A P
BHMERZ—. HFEEHEE, EE_5FE2HFER.

3.3.2 FERIF

AR IR IGBT EEARZHMLE, —MEMEIE, kB TEHE,
FRAHTNERS™EMEE; B—HMH2AMILE, RAMELAEMELR
RE.

1. SNEBTERIP

— R BB RN R E EEEAN A BT ERERARIRERE, . B
HHEHREMIT R, BRRRSHNEEHRSTHRE=ERIEAENEER, RE
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B KRR BER R

MR RIS R BB T4, (B EHH R BRAERXTT R ARME AR, 7
Bk REA RN, FTCURAURIGE M, LA .

RS S R AT TR E AT RS, RS s . EAbi
Sspesta b I bk PR SO, BRABERAEME, BRI, FET
fERY, RN, IREED, TOALRhEERIALNIE, MEld R R,

5 R PR E AR TR SR IR, X IGBT MURPVERIE T, U
B R B FAE M B R A B AWM AT EEN, EEhBE TSR,
TARRAEMTRE R H S, SRR A MR R s, T s R
Ko EHTE KRS 16BT FF5% B L FE TR .

BEES XA TERF TR, BEEERBEIRAR, WRIREA
R, BERSTFES HEBIR: B, SHBARRREBRZE C bR
WEMERTR, BESABRNEAR, AR ARSRE, dhE
WAMERIERE, ATH NS AT

XL, 3T AN S HE R FE T BUR BRI RO BRIFE R . ZE SRR
BB, S, W EBNALER, TRABRREE T@A
MW AR R SRR — R b, R AR .

2, AEIEFRP

BT 16BT FFREER M, FEHREN RRERE ZREEmRER, ™4
R di/dt, TEERETIZEFERRE, JFXRIER di/dt FERE EHGEEIRE
HEREE. —Fr R IGBT EXBTH di/dt BitkRERERE, BH—FEEFE
i di/dt ZEXHTRY IGBT B LBGRA B ERE. FLMERSHRAER di/dt SHER
TRV RLE, DN BN IR B R A R 540

AR WA R RE, REUNT =20 R

1) 7 IGBT MEHRATIRGT4R (M ¥ B RCD LR e B, JMLFR B HPH M A &
TBEHEMTEEA, RrpaiiEil IBT ALE, CAm/DafidaR.

SRR BT A 3—4 B, BUlCRES RCD WM TR AR
L'dildr, 1GBT Wi £ iR L AR A BB 0% D B4R C. %Rl
R THARIEMPE, REETKIFE,

2) JiiE R R IGBT FA A RM R, WUNEERSL L,
BARK, £—eBEL, MHET®ERERS.

3) WRRRE BT BRI A AR R, R, B SEMMmEK
AF LA [F1 B A A7 A FR K, B L IR BARYT IGBT R FIR, LB HE
KRB ERN LR, A ERE AR, BRRRPABNAEERTE
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B AEEFIERER BT

WBEEE, HRERERHERETEHZA.
3.3.3 AFHRA

£ IGBT A, RBHEAZ —RIREYT, QRAFABRIMERXR
B IGBT 24 A S M T/EMRBENETESE, MTHERIENREORENES,
IGBT RS, RAEE ERR THRAF RAR IR,

IGBT R4 Bit Jii B/, TGBT AEASE A S8 B e i (o) B & (UA JLHRS
x5 SCR G et 0 JLHE) SRMHELENES, A TREE/ A
24le FTUL MWEWAFBERNERGRER, ERERLART BB,
BB NRGE S, REFBNLERFE, TRARPHE.

1. FEIRMERER

1) BEROFBER.

HERTE R R E—E LT R

X BEAEGE. F—HE LA LETHEA IBT FxBif SR mUHHE R
R ¢, & ¢ EIATAD, —A IBT BB E =LK, H—/ IGBT
RS, MAERFEA I6BT AR S EHME.

RALK . AHFE P~ IGBT EESER, B—1 IBT T iRfRiL4is
AP K BR - R AR R B — AR B TR AR, BRI B S M BRE S B
BAR, —A IGBT M43 88— I6BT E LRSS, BREraBRiRit R
Y, M<&BT dv/de IETT#E IGBT P4 iR A .

2) ZHREFREHEMN

THSBREAR LS, BUEEREERIRILER, 5|4 KRR R R R
B, XAEFIR IGBT M— A BeriE R .

2. |1GBT idifiRIPHEE

£1%f IGBT LW R A= R E, 7EH BRI PR BN F M-

1) 7E IGBT MRz e+ R ANMB LR E. dTR—HFEHFA IGBT
FIITIRIES A, EEATERR—FE N L TEHEA 68T Fed R B MK, M
TiEE T REEBITHR L.

2) ded, HEN RSB T EANFTmA E R, FIEBR
B A UC3846 AR i 3t BB AR, T LABR S AR 3R IR 2R W B R &
XM IR ME HEP O B, FHAERE.

3) EXB841 RLhEFFXE WM, Bt A ERAET . —HEA
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PR CAEREAEIRRENRT

Hit, NIEERBICH TLPE2] 15 SA5RZIR P dpt, 2191 PWM Bk &
u3cBT IGBT, By ik bR ALt o s B A 7 T 7E SR PR L P A 0 ) L ER 2R Bt
SR BH HAIE.

4) Fsh, EENARHRRSMERRIAR, EF TR b T A% E
RIE, EARRER di/dt MiEREIEERGR, EENPREERISLERE TN
HEEECRN TIPSR B, BMERARNRE DY GRESIT xR, EITENR
L RES . H, BHEIARERELH. SEFRPTME. BT, BIE
AIFXRBEREFREE . SFR. KER. RPTEATRENLR, BEMX
B & AR .

3.3.4 FH R

SUERAXBEEETI RN, SRERBEATREERE, Sl AR
HRSHE, ERERAEBTH, AREL—ERE, FIURKLENEET <
HL BRI HE ST o

HRRPEEAS—, TURBREFRSRAREE, —BEd#, RRmEH
R B B TR, R ERENRNIMT . RUE BUE RBFERE, NAEERY
ST IR, SUEETRESIETEERE.

RN, RGN ZEE B MR RR & .

mERTHERIVEEFEAFRBIENENTEYE, RERERNER
=



BNE HERARKESHBENEMT

ENE hRAUKESEEFSEMT

FEE AR THOR REFIBARRIR R, TR R E /AR, Bl
ARRE, EREREFRAES, BREFRTERSRYE. B THmE
R E. RS BESSERBMNEER, HFEREDEEHRE. AETRE
FEWRA T E 35), —HERIEEEBEA S ROBTHE, BwbmMiie,
TR R MR R RS, thRWEEIRBE S RN ER TE: 53— FHE
L P T At P R R X AR R L R T LR AR

AL, ThaR IS IE A i e A R R R IR AR s ¥R TR T R
AHE, ZERMRAERN. TWEMEETHENERE, BiF EXREHETF>5
HIE SRR, EH = BU AR B iR N v sk A A AR 4

4.1 hHEEHKIE

BRI EARTE B, TREMTR=4H, MANARH - REBRENnK
AR OAARA BRI AT S TR MIER, ¥ 50 HZ E5 BE
AR SR ST T e/ B LU LS, X% ST TN SR T (Y 24 BT\ TE 35 LR
AR R 7 T P A L 7 O o T R MO AR IE 1) LR 2 PN, A AN LB, R
WAHRA BN RAELSE, XEREHBN TR, PN SR OBRe
HEH, ZHREARSBRBNEMABRELRERE.

4.1.1 hERFHEWERI

Z I ENGEN R E. S
i= 31 Sin(mwt + 4,) (4-1)
= 21,COS§,Sinwt + V21, Sing,COSwt + 3" V21, Sin(mwi + 4,)
n=2

CREESE
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BUE THERFKIESREREREDHT

p= % [ Varsin(urid (4-2)

B i BRERRA LR, AR EREES EZBRA LR NE
(BIAF=EFHhR), BRE—S, KRPHEAT, BENENR:

p= -;- [ V2VSin(wt) x N21,COSg,Simwt x dt = VI,COSH,
MENER:

S=VI=V P+ 2+ +... (4-3)

2 2
L+l +..

=VI 1+
1 112

=V, 1+ (THD)?

EFH PF EICAMNEMINE P SMAETE S Z 1k, B

—p/e— COS¢
PF=P/S=VI,C0S¢,/ (VI 1+ (THD)’ )= ———=L1__ (4-4)
$/ AL THDY) 1+(THD)*

1
2+ +..)2

1

THD= (4-5)

A COSg AT RES, THD HLEESE, HReml TH MEE, N
EEPMER LRI NE, FiEk, REBEHARTEERBSDRERMNEER
2,

4.1.2 ZiETHERKRKIE

NRFEFKE—BRA BT E, —HRETEDEEREKE, 5—HEFHE
HERYZIE (36). TIRHERBERERARL, —REAREZ 0.9 KK,
AENERRERETRIEZEL R 1. MUEREALEZS, EEAAEFE
HEKERBARER, MHEE, TIXTTFIEN, SEARETIAL, Stk
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BUE DEARKESR@EFEEE

g, FU—BEATEYREHRERNT, KEFHHNERETREE
0.93 A%,

BB TR IE, BRE e B R IR L. C Suffififf r B s A IR BRIl
SR TE. BEANELREEREEEMEE, TRUNBEREREND
VA F BB, AERMRA BRI RN B RELN TS — K
FIB 4—1 B f R .

L
A
R __Hﬁﬁﬁ_j?_
B y % 1
C ==
C..........__

B 4—1 RS REE

TEN LC RE TR BT BRI 2B E RN A A B DT
FEEBEIEN, Bk, BEKEREE, TELTERERGENERAE
KL ABRTIE, WRABHEENRAER D EREERANEN, K
I P A3 4 B DA BB B RIS BT B BRRE T, IBRB EF K,
BiRHHHABREERAE —EBHEAMERT B, WE, C0Sg =1, NHAR
HIRRE

_’1.
I= F flzdt (4_6)

1l

|1 2
= \/E(glddww glddwt)

1 4z
.ﬁ_?
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FEUE WEEPRIES BRRAN S

N EHATERE RS-

Bk :0;

b 2 2 5r

k=2 (11, Sin(owr)-dwt == [5 1 ,Sin (kvt) d(wo)
F/4 K4 6

=2.1,. (-—) (COSSk—”-—COS—)
T

k=10, HEEHEMENR:

I, £‘—=— 2 ¥ (COS———COS—)
2 T

V6,

4

gisl,  Pr=licosg=3~0 9
w

HIRFMAN B AR ARNER, L FRRET X, 0S4 T 1 (&

#0.97), KERTHEEHH 0.93 £ 4.

SERFwRT AP, R E 42 Bini s, sk B DU (500 pH ),
B TR BRFELY, BEAFNERBTLEN, SNH S THEERTH
NEB TR CBB4L (10 wF ) FFBE, BT ARRMBMEE. Fid PSPICE

TRKE, BIBRMARRKELE 43 iR, BRI EZE.

ZiIXFERT, RURRNERETHBETHERABROEHRE, T
WECEE L 857 R B4R E AR IR AL, RISBIIBM TR, SBHER
DGER TIRHLER A, MARKT BN, TUERS MR, RMER

TR EE .
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BNE HERBRESBERTEI

Lain e |

. 4

D == 2C

Bl 4—2 TIIEE: ik

4—3 EEMA MR
4.2 BEREESH

HBE A EMC (Electromagnetic compatibility) J&rE T &0 —freE
#, BEEEA SRR AEIREN L G, USRI BB EA b A
REBAEZM. B, B LEXRTIURREBEREFENEETESR TEC/TC26
I # IECO74/10 SR B & 55 10 3043 [37), SR HEE Al FILE RSB MM T E 4%,
R YUIR R % R FLBE T PR PR AU B UL BR B v B TR 4 M E . RE R
WIER 4824-1996 Tk, BEMETHIME & RTINS ONEF ERRE
(381, ZEEXMERT, B REREETRET 2N L85 Uk,

ROFNREZERMEEFEERRAR - EEERNRELE, 6658
P E A S — R &I LR R SR B B A R R R R R )
HALH BB &NIERBT: —REERENE M TAZAEREN M TR
W, FEM, REMREREIHANER, MAXNRBEAEERITISE
it.

IR BRI BRI LR BT (BN, BRJEADETEN
BRI, EABERIEBETROVBANER, FRARE, WEEEL
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HE THERSRESRERENI T

MR THREERETUTEAGE.
4.2.1 BINERBRBEETH

WMASAHZRBELERE, S AN PFENERE, TR mKsIE
Por, WL AT R R, TR — 2 B A T F R AR
HEZM, BPBRKERSTEESTHRNEN T, ERMARRBIRGS 4R
%, FEEMEERBESZERW, AR ARE™ E5 T R.

PRGN RA RS, EEABRR LR ERAZRAE, BREM
B, T DU RO S A\ SR ) R T

4.2.2 hETHRABMTIH

TR ERFE —EREARR, EHRITRTAHFER KM, Ik
BRBATERREZY, SERHRFREOFTERE. B, PAERERIRY,
TR kW R E R, BNFEXKARE L, BWALBNIERTHE, MALEES
ERIRY, BAEMREE.

BREXDEIEETRFE~ETRNEIERRN, PREREL. % B
BREESBMRE, XERERRIXRT, LT RAREHKETE
g, KERER, RNEBRARKT, BOMBE, A RS
&, BE—ERE LS T IRk Hk, BEFNHTRTARRKHEARL
BT, HRAT BT ERS, SIFRE IGBT HERT RCD Eb M4 M —
WRE, Wb RBTRERE, BT RKIERTR, WS T ITRL R
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