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Development of Multimode Output Micro-arc Oxidation Power Supply
Controlled With DSC
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(State Key Lab. of Gansu Advanced Nonferrous Metal Materials ,.Lanzhou University of Technolog, Lanzhou 730050, China)
Abstract: A multimode output power supply is developed in order to investigate the requirement of the output pulse
waveform of power supply in micro-arc oxidation( MAQO) process of magnesium alloy.The power circuit consists of two
voltage sources and two IGBT choppers,the full bridge IGBT inverter circuit is adopted to reduce the volume and to
improve efficiency in the voltage sources,the variable output waveforms are obtained by the two choppers which con-
nect the positive or negative voltage source derived with a proper logic sequence.The control system is designed with
16 digital signal controller(DSC) DSPIC30F4011 as the core component.The power supply provides 5 modes of output
waveforms that are DC,unipolarity pulse, bipolarity pulse, pulse with discharge loop and square wave of AC.The process
experiments show that,the DC mode can only be used for anodic oxidation,while the other 4 modes all can be used
for MAO of magnesium alloy,in which the mode of pulse with discharge loop presents comprehensive more better.
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Fig. 1 The structure diagram of MAO power supply system
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Fig. 2 The main circuit of the MAO power supply
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Fig. 3 Schematic diagram of the power supply control system

ADHBBEWHEER 25V, ARFSEE
LM336-2.5 /=4, F DSPIC30F4011 ff] SPI &4TH
¥ R— F X5043, A F L 54 E KRS8
WDT, DSC K 4 ¥ PWM %, 2 BI/ENIE  fi el
EFRFMRAEGES, BEERERERE/ETE
tH PWM #r i, DSC #9 2 4% i Eb 5 88 0C3 AN
OC4 TAHMER 2 MBI BRMBEFESRER W
WEENMEN ST SHLTE B 0C3 M
0C4, B AT SR B AN Bk vP e XA S 4, B AOH
H Bk M AR i 80.2~2 kHz, H KA 10%~
90%, &4Tit#H ,DSPIC30F4011 £ RC13,RC14
A1 RE4,RE5 K45 R 8%, b B IR I | 704 o 3
THRMEHRRY, DSCHI 2 NBOT BRI 2 B
RS-232C # 0, A EH PCHIAMER , TH X
R = MAO fase vk B e R BB L RS,

5 EHEERSGREG

KMo EEES N, O@THE 2 Mgt
K PWM {5 SR1EH] 2 A B ETR K% B R F0
UKD @F 4 2 MM i 28+ IGBT Fr & i T
I PP, A5 R VR 1 B e R R R R T R K
OEMBE T AV, B2 4 H AT BB,
@3 RGBT MEE  RAF BT EH BT,

FEL R B B H bk 4% ) B R B DSPIC30F4011
fY % H G 3E  0C3, 004 4, 4> B XTI IF | %
Hi BIBE BN B 2% . OC3, 0C4 Va5t B i %1 i
M EBRBENPHRS BRI, RELE 4,

KA OCF=AFEBRNF, REAET SR
396 A I () 2 R RIAR T M B SR, HHE ¥
M ER, e E RGN RIE TR B 4 0
IRBEFELFRETR T — M kerF AR, BH CAM
FEFAT LET AN T REF N, FEE

BFFRE kot AHEE, REFFE oC I,
90

Fig. 4 Flowchart of the interrupt service routine of OC
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Fig. 5 Experimental waveforms
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Fig. 7 Experiment waveforms of MPPT
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