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Development of 36kV/10kW charging power supply used in CO, laser
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University of Chinese Academy of Sciences, Beijing 100039, China)

Abstract: The output voltage of a traditional high voltage charging power supply of CO, laser in LC resonant charging
configuration drops with the increase of operating frequency, which affect the stability of laser output and the beam quality.
Meanwhile, traditional high voltage charging power supply has huge size and weight which is disadvantageous to small size and
weight of the device. In order to resolve the problems, a 36kV/10kW high frequency and high voltage charging power supply was
studied by using a full bridge inverter circuit and a series resonant soft switch circuit. Three phase 380V alternating current
(AC) was used as the energy system, high power intelligent power module( IPM) was used as full bridge inverter circuit. High
voltage pulse signal was obtained by the inverter AC signal through series resonant circuit and high frequency pulse transformer.
High voltage pulse charged power supply for load capacitor through rectifier. Voltage and current double closed-loop control
system was used in the charging power. After sampling and amplification, the output voltage and current were fed back to the
power supply control chip SG3525. SG3525 controlled the duty cycle of pulse width modulation driving signal by feedback signal.
Experimental results show that the output voltage of the charging power supply is 37kV, output peak power is 13.05kW, and
charging efficiency is 0. 826 when laserdischarge frequency is 25Hz. The high frequency and high voltage charging power supply
is suit for high voltage charging power of CO, laser.

Key words: laser technique; CO, laser; series resonant; charging power supply; high frequency and high voltage trans-

former

51

i

fikif CO, Bolbas PR b RE &y R UL ke
U PR AL T IBLLAN G 11 AR A, OB DI H] 5 R

EE&TH: KETHESEQHERETRYI A
(11DJ02)

VEZ R : 5K %58 (1986-) , 55, WL 90 A, N DG 78
H HL P o T ik e e, 95 TR IS o

# A THIE R AN, E-mail; guolh@ ciomp. ac. cn

Wik H #1:2015-04- 17 ; B 2of H #:2015-07- 14

15 BOCHERE LUKt o 0 0 45 0T 36 A DK 19 107 T i
L CO, WOGRAEAE R I AL
Z Al 7 3, e B R kol CO, OB R i RE
FA AR gy , i85 20% ~30% . Bk ol CO, ¥
D 2 B e TR A LR BRI R AL TR &
G RBLARGE Ve R G0 Tl RSB0 IR IE 418
WOt AR Dy « i s 78 v L EON) A BE R F R e v
F18 e s HRL 7 A 2 TS F R HRL e, P R G ik
G R R i K R G0 A e s bk il 2 RE AR 2R
GErP YT IT 5% , g L HL A e 21 5 T R A A i A



B4 A4 TR

36kV/10kW CO, HO¥:28 7 i HiL I8 1 B >87

A [0 TR, YR T TR R 2 ) Y A K A R
S8t  HETT 7 A2 06 s WAILR GE RIS R GE i T ¢
0 = A, AR ) i v ) AR P 0 Sl el s 2 T R ¢
HIVE IR AR & 0 A 2, e i PR 52
sttt

WOt A% O TR Ry He HL A a4 S 7S
JHCHR, | SO H A8 AR Rk T g T v 25 4% 2H SR OB Y
AR R ] i s H 2 i 2 7 F ) e e A L L TR —
MEOTRGE, HAERE A SGE X & OB AY 25 T
AEfatr s iR ez R R . HArhER AR KRR
GRS EAU-S Wy BT S BT R S S ok b 1] 950l oK<
JE (transversely excited atmospheric, TEA) CO, ¥ 5% &%
FEHLHL R Y & AR LC iR s U7 =X, Toke R
Jite, “CAEATAR A4 v S 5 s R SO
AR EPERD G TT , [F] I, AR A i R, AN T
BRI/ NG FIAR 1A 3 BT 0T ER R IR O 5 FE L e
PERBUN R RSB R E YA e i A A, T
JR Xt P i e A0 e i 7 H R TR R B T i 2 0
THEGTRTH b, X 52 mote 1 TERE  F B R G/)
RIE BATH R E X,

WRSEAR 2/ w284t R IBCTR IR 2078 vl L Y
SRS - 32 [ Y TDK-Lambda 23w A/F i) 1 i AL Hs
50KV P2 75 HL T 30k)/s REAR AR 85% 1y BRI
PR FE L HL IR, 2 6 T AT LSS Bl R I IM)/ s 5 6 [
EMI 2% &) BF ] 7 % th s s S0KV | S 2 78 i o 2
30kJ/s EARRLEE 85% 1) B W OH Wik 75 HL R IR 08
GENVOLT 24w 1 %t i I 60kV P 247 55 v 2y %
30kW BRI 3 92% 114 IR IR 8 L HL U5 FE ) FuG
Elektronik 2% 7 A/l 1 4 t i IR 65k VP34 55 g 2y 6
20k W EEARRLA 90% 1) HR IR T Uk 70 L FL 5 125 [ Eouro-
feedback 23 w] W i 1 4 t HL s SOV -2 55 Hy Ty 32
15k)/S BEARRRBS % 1 KB PR FE L HL DL, ESE I
HhIE Y JEONG 45 A AE 2004 4F it S ki 1 25kV
35k)/s BRLA FERE AL IR, SR A T R IBGIEIR SERLBOR T
FKH AL 20kHz; TOSHIBA Corp 24 w] Wil 1 %y i HL [
40KV P FEHL TR 19K)/s AR 80. 4% [ H 1k
WERFT R AR . EE A, o E R B R TSR 2
WAIFE A ER IR IR 78 F, H RS A0 B T e Ry el A
I FHE e T ML), At AT T 1 40k W/ 10k V i1k
2 1) v A e RS Ik o s, 25 e L 7 H, P R [ N T R R
IR 7T L AR Y AR AT s AR R R B 2 ZHONG 28 A
R LA E 9 98 A4 ) 7 =X AR B OkV ~ 25KV AT
A ER IR P 7 P L T 2 W T OB SRS I R 2R
Gt o ASCHPR A R IR R BROTT O 10 i B D2 A, i
FA ik v e BE 1R 1 ( pulse width modulation , PWM ) 45l 56

Fr SG3525 N HEA RGE MR ORE RIS A, A HL U
R GER RN s RSB

Vo s A L L TR R S AR R T s
O] R R I )R R VRO A R o 2 A R
B, AR 7 R R, BT T — BB R
Fo L HLVR, FESOGER IO AR A 25Hz B, S0 H B R
FoH H PR Y H R 37KV, I H TR 13. 05kW, 8%
% 0.826,

1 BEIERFTRBIRNTERE

FRIBCIA IR 78 F H Y — B - B (divect cur-
rent-direct current, DC-DC) 78428 | ELA {6 7R 78 H (K
UAVANN S & YT RSl Ay N e s e A =
RO IF AT TR G4 TARTEHIT SRS, b 1 T S 43
FE, 00 T T TAREREE

WA 1T IR, A8 BRI IR 78 H AR 46 25 el Zh 30T
KE K, ~ Ky AR E A Digy ~ Dig g 1 R HL IR
L, GEHRIEEE C,  mEmas Heds T, i i 8 itk D, ~
D, FIfAEMZ C A, HIHIE U, &2 fd s
LK, Bk S 28 HR IR iR v B PR P 2o
B e P72 T At T AR A i T it A 5, IG5 5 R 0
WG AN EH A C eHL, N, N RS IR ITEL,
N, R TEAS IR ITEL, L Eas S n = N *N,

N, &D, &D,

AD, &D,

Fig. 1 Main circuit of charging power supply with full-bridge series reso-
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Fig.3 Core structure
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Fig.4 Feedback control circuit
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