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Abstract ; This paper applies DSP and fuzzy control technique to constant current control system of TIG power supply.It introduces

the design of offline fuzzy control system by Fuzzy Logic box in MATLAB and constructs closed loop control system of TIG power

supply by DSP and CCS,which has high speed and abundant external device on chip and so on.The simulation of the system

indicates that the fuzzy control system is robust, which satisfies the demands of TIG power supply’s accuracy.
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Fig.1 Structure of control system based on DSP
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Fig.2 Sketch of discrete fuzzy controller
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Fig.3 Membership fuctions of U
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Tab.l Membership digrees of E,EC

E,EC -6 -5 -4 -3 -2 -1 0 1 2 3 4 5 6
PB 0 0 0 0 0 0 0 0 0 0 0.33 0.66 1.00
PM 0 0 0 0 0 0 0 0 0.20 0.60 1.00 0.60 0.20
PS 0 0 0 0 0 0 0 0.33 1.00 0.33 0 0 0
7z 0 0 0 0 0 0.20 1.00 0.20 0 0 0 0 0
NS 0 0 0 0.33 1.00 0.33 0 0 0 0 0 0 0
NM 0.20 0.60 1.00 0.60 0.20 0 0 0 0 0 0 0 0
NB 1.00 0.66 0.33 0 0 0 0 0 0 0 0 0 0
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Tab.2 Membership digrees of U

U -6 -5 -4 -3 -2 -1 0 1 2 3 4 5 6
PB 0 0 0 0 0 0 0 0 0 0 0.20 0.60 1.00
PM 0 0 0 0 0 0 0 0 0 0.50 1.00 0.50 0
PS 0 0 0 0 0 0 0 0.33 1.00 0.33 0 0 0
7z 0 0 0 0 0 0.20 1.00 0.20 0 0 0 0 0
NS 0 0 0 0.33 1.00 0.33 0 0 0 0 0 0 0
NM 0 0 0.50 1.00 0.50 0 0 0 0 0 0 0 0
NB 1.00 0.60 0.20 0 0 0 0 0 0 0 0 0 0
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Tab.3 Fuzzy control rules

EC AR E it g U
NB NM NS A PS PM PB
NB NB NB NB NM NS NS A
NM NB NB NM NS NS A PS
NS NB NM NS NS A PS PM
A NB NM NS A PS PM PB
PS NM NS A PS PS PM PB
PM NS A PS PS PM PB PB
PB A PS PS PM PB PB PB
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Tab.4 Offline fuzzy control
EC A2 E e U

-6 -5 -4 3 2 -1 0 1 2 3 4 5 6
6 6 -6 6 -5 -4 -4 -3 3 -2 2 -1 -1 0
5 6 -6 -5 -5 4 4 -3 3 2 -1 0 0 |1
4 -6 -6 -5 -5 4 4 3 3 2 -1 0 0 1
3 -5 -5 -4 -4-33-2-1-10 2 2 2
2 -5 -5-4-333-2-101 2 2 2
-1 -4 -4 4 3 3-1-10 2 2 3 3 3
0 4 4 -3 3 -2-10 1 2 3 3 4 4
1 3-3-3-2-20 11 3 3 4 4 4
2 22 -2-10 12 3 3 3 4 5 5
3 222011 2 3 3 4 4 5 5
4 -1 0 1 2 3 3 4 4 5 5 6 6
5 -1 0 0 1 2 3 3 4 4 5 5 6 6
6 0 1 2 2 3 3 4 4 5 6 6 6
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Fig.4 Relationship of fuzzy input E,EC and output U
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Fig.5 Sketch of fuzzy control system
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Fig.6 Response of fuzzy control system to ramp signal
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