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Fig.1 Rotational speed negative feedback system
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2
Fig.2 Voltage negative feedback and current positive feedback speed regulation system
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Fig.3 Schematic diagram of wire feeding circuit
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Table 1 Experimental data for voltage variation in a range of +10%
V/ m min~!
usv
1.2 AV/% 0.8 AV/%
342 2.43 4.3 12.62 2.2
380 2.54 12.90
418 2.61 2.8 13.46 4.3
2 50% ~ 100%
Table 2 Experimental data for load variation in a range of 50% ~ 100%
V/ m min~!
/N @1.2 AV/% 0.8 AV/%
25 2.65 4.3 13.46 4.3
40 2.60 2.4 13.28 2.9
50 2.54 12.90
3.1
380V 50N +10% 12.90 m/min
+5% 2.54 m/min + 5% 750.8 ¢51.2
3.2
50N 380V 12.90 m/min 50% ~
100% 5% 2.54 m/min 5%

0.8 201.2

JB/T9533-1999.
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TLA494-based PWM constant-speed wire-feeding circuit

TIAN Song-ya GUO Gong-bing LONG Huo-jun
College of Mechanical & Electrical Engineering Hohai Univ.  Changzhou 213022  China

Abstract By the comparison of the voltage negative feedback wire-feeding speed regulation system supported by current
positive feedback and the rotational speed negative feedback regulation system the equivalent condition of the two systems
is obtained. Then a wire-feeding speed regulation circuit for the CO, welding machine is designed based on TLA494 chip.
Owing to the adoption of the pulse width modulation technology the motor of the system can run smoothly at adjustable
speeds and the system also has the self-protective function under the condition of current overloading. The reliability of
the circuit is verified by experiments. In the experiments when the power voltage varies from 342V to 418V and the
load from 25N to SON the variation ratio of the wire-feeding speed is smaller than 5%  which satisfies the JB/T9533-
1999 professional standard.
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