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(a) Simulation of stimulative cumrent and inductor voltage (b) Practical waveform of stimulative current and inductor voltage
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Fig. 1 Saturable inductor operation characteristics
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(L=20tH) ( 2b) ,
0.05%, ) (
25kHz ) 3 ( 250kHz/ ). ,
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Fig.2 Simulation to step response of output current
(Invert frequency: 25kHz Load: 0.05%)
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Fig.3 Practical dynamic characteristics of developed power source
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Fig.5 Output impedance

Fig.4 Control waveform

variation during short— circuiting period

short— circuiting arc welding

of

50A

o

%

1

» 200A

0.6%

120A
CO2
2.3

b

0. 8 ms

Ts

128

1

S (Ts(i)— Ts)>.

128

1
1\41281'

76(TS)

o(Ts)

2

9TS

128

d.e.f

6



94 B oE ¥ #® 20 %

30 50 40 .
‘ T: =2.9600 Ts =2.5342 1 Ts =2.2615
6(Ts)=0.60 40 I o(Ts) =0.38 I s(T:) = 0.18
i 30
20 0
NI 1 < <
N ] N N
20
20
10
10 10
0 l- 0 0
2 4 6 2 4 6 2 4 6
Time/ms Time/ms Time/ms
(a) di/dt = 100A * ms™’ (b) disde =300A * ms™' (¢) di/dt =3000A * ms™"
200 400 T I 2500
: |
i 1
| | N I Vo A N I RO
- 150 < 00p----- wfp e - 2000
~ ~ L] 1
~ ~ ' i N
' X I R e R
100
1000 F-----J-f----4-----1
50
500 T Tt
0 150 o 50 100 150 0 1o
Frequency/Hz Frequency/Hz Frequency/Hz
(d) di/de = 1004 * ms™ (e) di/de = 3004 - ms™ (1) di/di =30004  ms™
6
Fig. 6 Statistical analysis of short— circuiting transfer characteristic
under different current rising speed
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Improvement of Inverter’ s Dynamic Properties and Its Influence
on Short— circuiting Arc Welding

Wu Wenkai, Zhu Zhiming, Luo Xiaofeng, Chen Qiang, Zhang Renhao
(Tsinghua University )

Abstract By adopting saturable inductor, an inverter—based arc welding power source with very good
dynamic properties has been developed. Using the power source, the influence of dynamics properties on
short—circuiting arc welding is evaluated in this paper, the results indicate that increasing the current
falling speed at the later period of short— circuit will help to get fewer spatter; and increasing the current
rising speed at the mid —period of the short— circuit will make the welding process more stability and reg-
ularity .
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